




Deak Sir, 

The accompanying sketch of the Plora of 
British India by Sir Joseph Hooker is issued in 
an advance form, subject to revision, with tho 
request that you will kindly peruse it and make 
any addition or correction that may strike you m 
called for with regard to the vegetation of those 
parts of India with which you are more particu¬ 
larly acquainted. I am asked by Mr. J. S. Cotton, 
Editor of the Volume of the Imperial Gazetteer 
of India, entitled “TheIndian Empire,” in which 
w'ork this sketch, as finally revised, is to be pub¬ 
lished, to emphasise the fact that, to be of use to 
Sir Joseph Hooker, the corrections and additions 
you may be able to suggest should be supplied as 
soon as possible. I am therefore to fisk that 
when you have completed your examination of 
the sketch you will kindly return to me the actual 
copy of the sketch now forwarded to you with 
your suggested alterations duly entered, or alter¬ 
natively retain the copy of the sketch and send 
me a note embodying these alterations with a 
reference in each case to the page and line 
affected by them in order that it may be for¬ 
warded by me to Mr. Cottou; and to say that Sir 
Joseph Hooker as author of the sketch and Mr. 
Cotton as Editor of the Descriptive Volume of the' 


Gazetteer entitled “ The ladian Empire ” will be 
grateful if you can do this at your very early 
conyenienco. 

Yours faithfully, 

DAVID PBAIN, Major, 

Editor, Records of the Botanical Survey 

of India. 

Eotal Botanic Gabmn, 

SiBPUR, Cabcutta j 

The 27th lanmry 1904, 
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PEEFATORY NOTE. 


The accompanying sketch of the Blora of British India has 
been written as a chapter in the Descriptive volume of The 
Indian Empire,” to be published with the forthcoming new 
edition of the Imperial Gazetteer of India. 

It is now issued, in an advanced form '(subject to revision), 
with the authority of the vSecretary of State, and in response to 
representations from distin^guished botanists in Europe and 
India, in order tliat, with as little delay as possible, it may be 
in the hands not only of Indian botanists and foresters, but of 
all who take an interest in the vegetable productions of our 
vast Imperial pos.sessions in the East. 

With the special object of encouraging investigation of the 
large areas indicated in the sketch as still botanically unknown, 
a certain number c£ copies have been sent for distribution to the 
editor of the Records of the Botanical S'wrvey of India* 

J. D. H, 


135i9. I. 2039. 300.—1/1904. 
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01* *' THE 


FLORA OF BRITISH INDIA, 

BY SIR JOSEPH HOOKER* 


Introdoction. 


The term British India as employed in this chapter embraces, 
over and above the vast territory controlled by the Government 
of India, some wholly independent countries, of which Nepal, 
and the Himalaya east of Sikkim are the chief; together with 
Oeylon and the Malayan Peninsula, which are in great part under 
the Colonial Qovernihent. 

The Geogiaphical and Climatal features of India, upon which 
tho distribution of its Flora so much depends, can be hero intro¬ 
duced only incidentally. They will be found to bo fully discussed 
in an earlier chapter of tliis volume of the Imperial Gazetteer.f 
Tho term Flora applies in this sketch to native Flowering plants, 
Ferns, and their allies. Collected materials do not exist for dis¬ 
cussing the distribution of Mosses, Hepaticae, Lichens and Fungi, 
which abound in most parts of India, or of the AIgse in its seas 
and fresh waters. On the other hand such extensive herbaria of 

f , 

the higher Orders of plants have, during the last century 
especially, been made over most parts of British India, that the 
study of their contents may be assumed to provide sufficient 
materials for a review of its Flora. 


* In compiling this sketch I have had tho advantage of receiving valuabie 
facts and suggostioDs from Sir G. King, K.C.I.E., F.K.S., late Director of 
the Boyal Botanic Gardens, Calcutta, and J. S. Gamble’, M.A., C.I.E., F.R.S., 
late of the Indian Forest Department. 

• t See also “ Introductory Essay to the Flora Indiea/’ by J. D. Ilookeir 
and Thomas Thomsoo, pp. 280,^1111 2 maps, London; Pamplin & Co., 


1855. 
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Flora of British India is more varied than that ol 
country of equal area in the Eastern heinisphei'e, if no 
globe. This is due to its geographical extension, embracing 
so many degrees of latitude, temperate and tropical; to its surfsice 
rising from the level of the sea to heights nboro the limits of 
vegetation ; to its climates varying from torind to arctic, and from 
almost absolute aridity to a maximum of humidity ; and to the 
immigration of plants from widely different bordering countries, 
notably of Chinese and Malayan on the east and south, of 
Oriental,’* Eiiroijean and African on the west, and of Tibetan 
and Siberian on the north. Whether India is richer in number 
of genera and species than any other area, on the globe of equal 
dimensions is doubtful; it is certainly far poorer in endemic genera 
and species than many others, especially China, Australia, and 
South Africa. 

Of the elements of the Indian Flom the Malayan is the dominant, 
but until the Floras of Sumatra, Tonkin and South China are^ 
better known, it is not possible to estimate its comparative 
strength. The Oriental and European eiements car, be approxi¬ 
mately estimated. About 570 European genera and 760 species 
are indigenous in India, of which about 430 genera and over 400 
species are British; and if the Oriental genera and species be 
jidded to the European, these figures would probably be doubled. 
The African element, which includes the .Arabian, is third in amount, 
and it will no doubt be augmented as the Flora of Equatorial 
Africa becomes better known. The Tibetan and Siberian elements, 
which include an Arctic, are all but confined to the alpine 
regions of the Himalaya. Lastly, the Chinese and Japanese 
Floras are slrougly represented throughout the temperate 
Himalaya and in Burma. 

Of the Natural Orders of flowering plants, Ferns and their 
allies comprised ia the Flora of British India, not one is peculiar to 
it; and if the genera common to it and to one or more of the 
adjacent countries be excluded, few endemic genera remain, and 
such of them as are endemic aro local, and with few exceptions are 


♦ The term Oriental is unfortunately used in a very different sense by 
Botanists and Zoologists. In 1755 it was adopted by Gronovios as the title 
Flora Orientalis ” of his work on the plants of the Levant and Mesopo¬ 
tamia ; and it is the title of BoissUr’s great Flora of the East from Greece to 
Afghanistan inclusive. This meaning has long been accepted by botanists. 
In zoological liter^iturc, Oriental” is more synopymous with Eastern 
India. 




misT/f 



to ona or faw species.^ It may henco be afiSrmed ti 
sense there is no Indian Flora proper.! 

Uritish Indian Flora, though so various as to its olenacnts, 
presents few anomalies in a phytogeographic point of view. The 
most remarkable instances of such anomalied are the presence iu it 
of one or a few species of what are very large and all but endemic 
genera in Australia, namely Bceckia^ Leptospermumy Melahucay 
LeucopogoHy Stylidiumy Ilelicia and Casuarina. Others 
are Oxybaphus hirnalaicuSy the solitary ex.tra-American species 
of the genus) JPyrulctrki edulisy the only congeners of which are 
a Javan and a North American; and VogeliCy which is limited 
to three species, an Indian, South African and Socotrau. Of 
absentee Natural Orders of the Old World, the most notable are 
MyoporinecBy which, though mainly Australian, has Chinese, 
Japanese, and Mascarene species; EmpetracetSy ouo species of 
which girdles the globe in the north temperate hemisphere and 
re-appeara in Chili (the rarity of bog land iu the HiraMaya must 
he the cause of its absence); and Cisiinea:, an Order containing 
upwards of 100 Fluropeau and Oriental species, of which one only 
(a Persian) reaches independent Baluchistan. The absence of any 
indigenous Lime {TiUci) or Beech (Fagus) or Chestnut {^CaHanca) 
ill the temperate Himp-laya is remarkable, all three being European, 
Oriental, and Japanese genera. The Chestnut, which has been 
introduced into N.W. India from Europe, ripens its fruit there. 

With the exception of the Rhododendron belt in the high 
Eastern Himalaya, there are in India few assemblages of species 
of peculiar or conspicuous plants giving a character to the land¬ 
scape over wide areas, as do the Heaths in Britain, the Heaths 
and succulent plants in South Africa, tho Eucalyptiy Epaendeat 
and ProteacecB in Australia, the Cacti in xVmerica, or the great 
Aloes and Euphorbias in East Tropical and South Africa; nor are 
there representatives of the Pampas, Ca^tingas, Savannas, or Prairie 




♦ Of these exeeptionn perhaps tho most notable one is that o£ two genera of 
Dipterocarpea, Doona with 11 species, and Stemonoporus with 16, which are 
both confined to Ceylon. 

t Mr. C. B. Clirke, in a most instruotive essay “ On tho Botanical Sub-areas 
of British India,” has speculated on the successive periods at^which the com¬ 
ponent elements of the Flora were introduced, and has arrived at the following 
division : (1) The Deccan or Indo-African, (2) the Malayan, (3) the Central 
Asian, (4) the European. Mr. Clarke’s sub areas approximately correspond 
with the rrovinces of this sketch. See Journal of the linnean Society, 
Botany, vol. xxxiv. p. 142. 
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|tioa of America, The Coniferous forests of the Hie 
>le those of other northern countries and the great 
^ have no peculiar features.^ The wood-oil trees {Dipiero- 
car^) in Burma form an exception, towering over the forests of 
Arakan and Teuasserim. Of gregarious trees, some of the most 
conspicuous are the Sul (Shorea robusta), Eng {Dipterocarpus 
turhinatus), Sissoo {Dalhergia Sissoo), Khair (Acacia Cafechu) 
and Babul (A. arabica). 

Indigenous Palms are few compared with many regions in 
tropical America, and are comparatively unobtrusive. The Talipot 
Palms (species of Corypha) are the most majestic Palma in India, 
in stature, foliage and inflorescence, but they are exceedingly 
rare and local. The Indian Date (Fkccmx sylvesiris)^ the Fan- 
Palm or Palmyra (BorassusJiabellifer) and the Coco-nut near the 
sea, are the only palms that may be said to be conspicuous in the 
landscape of the plains of India. On the other hand, graceful, erect 
or climbing Palms with pinnate or fan-shaped leaves frequent the 
humid evergreen forests, where the rattans {Calami) ascend the 
trees by their hooked spines and expose their feathery crowns to 
the light. Bamboos, of which there are more than 120 kinds in 
India, are, as elsewhere in the tropics, important features, whether 
as clumps growing in the open, or forming in assodation all but 
impenetrable jungles; the taller kinds monopolise large areas in 
the hot lower regions, and the smaller clothe mountain slopes up 
to 10,000 feet in the Himalaya. Treo-ferns, of which there are 
about 20 (?) species, frequent the deepest forests of the Eastern 
Himalaya, Burma, Malabar, the Malay Peninsula and Ceylon. 

Of shrubs that form a feature in the landscape from their 
gregarious habits, the most conspicuous examples are the 
Bhododendrons of the temperate regions of the Himalaya, and 
the genus Strohilantfm in the Western hills of the Peninsula; 
many species of the latter genus do not flower till they have 
arrived at a certain period of growth, and then, after simul¬ 
taneously flowering, seed profusely and die. Some Bamboos, 
also gregarioUsS, display the same habit, which they retain under 
cultivation in Europe. Three local, all but stemless Palms are 


* Tor an acconnt of the Indian forests reference must be made to the chapter 
on Forestry in this Gazetteer, and for details to Garahle’s Manual of Indian 
Timbers (London, 1902). In the latter invaluable work, 4,740 woody plants 
are recorded for British India (exclusive of those of the Malayan Peninsula}^ 
and of these 2,513 are trees, 1,429 shrubs, and 607 climbers. 
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gregarious; JPkcenix farinifera of the Coroma 
Nannorhops Ritchieana of extreme North-West li 
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tnm JSfipa fruit cans of the Sundarbans. Amongst the 
herbaceous plants the beautiful geims Impatiens takes the first 
place, from abounding in all humid districts except the Malay 
Peninsula, and from its numerous species being (with hardly an 
exception) endemic ; added to which is the fact that, though 
profuse in individuals, the species are remarkably local, those of 
the Eastern Himalaya differing from those of the Western, these 
again from the Burmese, and all from those of the Western 
Peninsula and Ceylon ; and most of these last from one another. 

Of fresh-water flowering plants, floating or wholly or partially 
submerged, there are many kinds in India. They include the 
beautiful white, red and blue Nymphceas^ Kelumhium speciostirn^ 
and Euryale ferox^ the latter a near ally of the Victoria Regina 
of South American waters j also many carnivorous Bladder-worts 
(Uiricularia) and the curious Aldrovandra with leaves like 
those of the Venus Fly-trap, a South European plant, hitherto 
found nowhere in India except in some saline ponds near Calcutta, 
The most remarkable among the Indian fresh-water plants are 
the Podostemonads, which clothe rocks and stones in rapid 
streams with submerged spreading fronds, resembling green 
Lichens more than flowering plants. They are most common in 
Malabar and Ceylon, and are never found in rivers that have 
glacial sources. Marine flowering plants are few indeed, and are 
mostly of wide Oceanic distribution. Of peculiar littoral sand¬ 
hill plants there are few, the most notable being the abore- 
mentioned Phoenix farinifera^ Ipomaa hiloha^ and a curious grass, 
Spinifex^ of Australian affinity. The estuarial plants will be 
enumerated when describing the tidal flora of the Sundarbans. 

The number of recorded species of Flowering plants, in India, 
approaches 17,000,* under 176 Natural Ordei’Sjf and there are 
probably 600 species of Ferns and their allies. 

* In the Flora of British India (1872-1897) about 15,900 Bpecies of 
Flowering plants are described. But since the publication of the first 
volumes of that work the greater part of Burma has fallen under British 
rule, and large accessions have been made to the Indian Flora from that and 
other quarters, especially from the Malay Peninsula. 

t In the Genera Plantarum (by G. Bentham and J. I). H., 1862-1883), 
200 Natural Orders of Flowering plants are described, Some of thtse have 
been rightly subdivided by earlier or later authors* 
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Jargeat Onler of Flo wering plants in all India is Ore. 

^ch more than 1^000 epccies aro recorded and addition 
stantly being discovered. The greater number of these aro 
tropical and epiphytic, and A¥ith comparatively few exceptions all 
aro endemic. Ten are European and they are British,'*' It is 
only in the Eastern Himalaya, Burma and the Malay Peninsula 
that the Order predominate.s; in other parts of India Leguminosm, 
Graminere and Euphorbiacece outnumber theni. 

The ten dominant Orders of Flowering plants in all British 
Inditi aro in numerical sequence 

1. Orchidea^. 6. AcanthacecB^ 

2. Leguminosce. 7. Compositce, 

3. Graminece. 8. Cyperaeece. 

4. Euhiaceati* 9. LabiaUe, 

5. Etiphorbiacece. 10. Urtimceci^ 

Of these all but Lahiatm and CompositcR are more tropical than 
temperate. Composites take a very low place, and would, but 
for the temperate and alpine Himalayan species, take a very 
much lower. In this respect India shares, with the whole 
Malayan Archipelago, an exceptional poverty in what is not only 
the largest of all the Orders of Flowering plants in the world, but 
the one that heads the list in most other parts of the globe. 

The following data,f deduced from the whole Indian Flora, are 
of use for comparison with those of its several botanical provinces. 
The proportion of Monocotyledons to Dicotyledons is approxi¬ 
mately as 1 to 2 * 3; of genera to species as about 1 lo 7. Of Palms 
there are more than 220 recorded species; of Bamboos, 120; of 
Conifers, only 22; of Cyeadm^ 6. Of genera with 100 or more 
species there are 10, of which 4 are Orchids, headed by 200 of 
Dendrohium ; the others are Impaliens^ Eugenia^ Eedicularisy 
Strobilanthes^ Ficus^ Ihdhophyllum ^ Eria^ Hahenaria^ and 
Cafeifc, 


Corallorhiza innata, Goodyera repenSf Spiranthes autunmdlis Listera 
dvata and cord ala, Epipogum aphylltim, Cephalanthera ensifulia, Epi- 
pactis latifoUa, Orchis latifoh'a, Habenaria viridis, Herminium Monorckis. 
AH these are temperate Western Himalayan j a few are also Eastern. 

t It need hardly be pointed out that throughout this sketch numbers are 
approximate only, and are liable to rerision. 
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ANICAL ReGHOKS AND PROVINOF.3 OF BRITISH lNDIA?^k 

h India is primarily divisible into three Botanical areas or 
regions, a Himalayan, an Eastern and a Western. The two 
latter are roughly limited by a line drawn meridionally from the 
Himalaya to the Bay of Bengal. The prominent characters of 
the three are, that the Himalayan presents a rich tropical, 
temperate and alpine Flora, with forests of Conifers, many 
Oaks, and a profusion of Orchids; the Eastern has no alpine 
Flora, a very restricted temperate one, few Conifers, many Oaks 
and Palms, and a great preponderance of Orchids; the Western 
has only one (very local) Conifer, no Oaks, few Palms, and 
comparatively few Orchids. Further, the Himalayan Flora 
abounds in European genera; the Eastern in Chinese and 
Malayan; the Western in European, Oriental and African. 
These three Botanical regions or areas are divisible into nine 
Botanical Provinces, for the determination of which I have, after 
long deliberation, resorted to the number of species of the ten 
largest Natural Orders in each Province as the leading eKponent 
of their botanical differences. The nine Provinces are ;— 

i. The Eastern Himalaya, extending from Sikkim to the 
Mishmi mountains in Upper Assam. 

ii. The Western Himalaya,** extending from Kumaim to 
Cbitral. 

iiL The Indus Plain, including the Punjab, Sind, and llajputana 
west of the Aravalli range and Jumna river, Cutch and Gujarat. 

iv. The Gangetic Plain from the Aravalli hills and Jumna 
river to Bengal, the Sundarbans, the plain of Assam, and the low 
country of Orissa north of the Mabanacii river. This Province is 
divisible into three Sub-Provinces, an upper dry, lower humid, 
and the Sundarbans. 

V. Malabar in a very extended sense—the humid belt of hilly 
or mountainous country extending along the western side of the 
Western Peninsula, from the mouth of the Tapti river to Cape 

* The uidependeat Kingdom of Nepal, extending for 600 mileo between 
the Eastern and Western Iliraalaya, is here left out of account, from 
ignorance of its flora. Except a very limited collection made in the valley 
of KhatmSndu by WalHch in 1821, the Elora of Nepal is all but unknown. 

Great as are the differences between the Floras of Sikkim and Kumauu tho 
two meet in Nepal, as iudicated by Wallich*8 collections, which further 
contain a considerable number of endemic species. 
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fia. It iaclfi^lea tlie Konkan, Kanara, Malabar 
4n, Travancore, and the Laccadive Islands. 

rrtu 

VI. Ihe Deccan in a very broad sense, that is, the whole 
comparatively dry elevated table land of India east of Malabar and 
south of the Gungetic and Indus Plains, together with, as a Sub- 
province, the low-Jying strip of coast land extending from Orissa 
» to TirmevelJy, known as the Coromandel coast. 

vii. Ceylon and the Maidive Islands. ^ 

viii. Burma, bounded on' the N. and N.E, by the flanking 
mountains on the south of the Assam valley and China, on the 
east by China and Siam, on the west by Bengal and the Indian 
Ocean, and on the south by the State of Keda in the Malay 
Peninsula. The Andaman Islands,and possibly the Nicobar, belong 
to die Burmese Province. 

ix. The Malay Peninsula, from Keda to Singapore, including 
the British protected States in this Peninsula. The British 
provinces proper are Wellesley, the Island of Penang, Malacca, 
and Singapore. The Nicobar Islands may belong to this Province, 

A glance at the map of India shows that, in this attempt to 
delimit these Botanical Provinces geographically, large areas are 
in some cases difficult to apportion, as, for example, Gujarat, of 
which the N.W. half is probably referable botanically to Sind, 
the S.E. to the Konkan. The eastern limit of the Malabar 
Province is undefiuable, because of the number of spurs and 
valleys from its hills which project far into the Deccan Province, 
sometimes almost crossing it, carrying with them types of the 
Malabar Flora. The Flora of the trans-Indus mountains bounding 
the Indus Plain Province on the west, of which the eastern 
flanks are British Indian, is known botanically in one valley only, 
the Kuram. To have referred this either to the West HimMaya 
Province, or to Afghanistan, would have been premature, It Is 
therefore treated of in an Appendix (A) to this sketch f as is 
also the Flora of British Baluchistan (Appendix B), which 
differs considerably from that of any other Botanical Province 
of India. 

These Provinces coincide roughly with the areas of compa¬ 
rative humidity or dryness, indicated by Major Prain iu his FlanU 
of Bengal (iniroduction, p. 2) as follows:— 

India Deserta; Sind, Rajputana and iho Punjab (the Indus 

Plain Province). 
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la Piluvia; with its chief development in the Gan 
>lain, comprising much of the territory that constit^a 
politically the United Provinces and Bengal. (The 
Gangetic Plains Province.) 

India Aquosa; the wet forest tracts along the Western Glnita 
from Gujarat to Travancore, which receives all the force of the 
S.W, Monsoon. (The Malabar Province.) 

India Vera; the dry but not desert triangle between the 
Western and the Eastern Ghats of the Western Peniiisulaj 
with its apex in Tinnevelly, and its Imso skirting the 
Gangetic plain. (Tho Deccan Province.) 

India Subaqiiosn; the Eastern Ghats and the strip between 
them and the sea. (Tho Coromandel Coast.) 

India Littorea; most highly developed in the Gangetic delta. 
(The Sundarbans Sub-province.) 

They also approximate to tho botanical sub-areas of British 
India drawn up by Mr. C. B. Clarke in bis instructive Essay 
in the Journal of the JLinnean Society (vol. xxxiv. (1898) 
p. 142) with an excellent map. The principal differences between 
his Sub-areas and my Provinces lie in his inclusion of Central 
Nepal in the Eastern Himalayan Province, and of the Afghan 
E. boundary mountains, all Baluchistan, S.E. Rajpulana and 
Central India in the Indus-plain Province; in his treatment of N. 
and N.E. Burma with the Assam Valley as a separate sub-area 
(Assam) ; of eastern and southern Burma as another (Pegu); and 
of his inclusion of aft Ceylon in the Deccan Province. 

The Flora of British India has been described at much greater 
length than in this sketch in the Introductory Essay to Dr. 
Thomson’s and my Flora Indica {see footnote p. 1). la that 
work three* primary divisions are recognised, namely, I. 
Hindustan, including the Western Peninsula from tho base of the 
Himalaya to Cape Comorin; II. The HimMaya; III. India 
beyond the Ganges. These primary divisions are subdivided into 
64 Provinces, the botanical characters of which, as far as they 
were then known, were delimited in relation to their climate, 


* A fourth 18 devoted to Afghanistan and Baluchistan, which coimtneB 
not being in British India are not included in this Sketch, except a small 


area in Baluchistan since acquired. See Appendix, p. 54. 
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pliical position, elevation iibove the sea, and other j 

flions j to which are added references to many of the botanists 
had explored them, their colleciioiis and their works. These 
64 Provinces will, I believe, all prove to be deserving of detailed 
botanical treatment when sufficient materials shall have been 
obtained to ejffect this. The following is a list of them arranged 
under the Provinces adopted in this sketch. 

1. Eastern HimMaya. Mishmi, Abor, Bhutan, Sikkim, Central 

NepM. 

2. Western Himalaya, Under three groups; I. Kuinaun, 
Harhwal, Simla, Kulu, Charoba, Jamu, Rajaori; II. Kunawar, 
Lahul, Kishtvvar, Kashmix', Murreo ; III. Gugi, Piti and Parang, 
Zanskar, Drag, Nari, Ladakh, Balti, Nubra. 

3. Indue Plain, which includes the Punjab, Sind, Cutch, Gujarat, 
and Raj pTitana west of the Arnvalli Hills. 

4. Gangetic Plain under two groups. J. Upper, including 
Rajputana east of the Aravalli hills, Bundelkhaiid, and Malwa 
north of the, Vindhya range, II. Lower, including Bengal, 
Orissa north of the Mahanadi, the Assam Plain, Sylhet, Cacbar, 
and Tippera. 

5. Malabar, including Khandesh, tbe Konkan, Kanara, Malabar 
proper, Travancore. 

6. The Deccan, including Malwa, Bebar, Berar, Central India, 
the Central Provinces, Chota Nagpur, Orissa south of the 
Mahanadi, the Deccan proper, Mysore and the Coromandel coast. 

7. Ceylon. 

8. Burma, including Assam, the Garo, Naga and Khasia Hills, 
Cachar and 8yl!iet, Chittagong, Tippera, Arakan, Pegu and 
Tenasserim. 

9. The Malayan Peninsula, including the British and Siamese 
States therein. 


I. The Eastkrn Himalayan FboVince. (See p. ?). 

The only bolanically well known portion of this Province is 
its western, Sikkim, an oblong section of the Himalaya about 
100 miles long from north to south, and 40 from east to west. 
An analysis of its Floj’a may be presumed to give an adequate 
idea of the general features of the unexplored Himalaya to the 
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H of it. This is indeed proved hy such miifccrials as 
rocvired from the hitter.'* 

A compjirison of its vegetation with that of the Western 
Himalaya will he found under that Province. 

Sikkim is the most humid district in the whole range of the 
Himalaya, because of it4 proximity to the Bay of Bengal and 
direct exposure to the effects of the moisture-laden south-west 
monsoon, from which the ranges east of Sikkim are partially 
screened by the mountains on the south flank of the Aasam valley. 
It is estimated to contain about 4,000 species of Flowering plants 
under 160 Natural Orders; also 260 Penis and their allies, of 
which eight are Tree-ferns, The 10 dominant Orders are the 
following, to which are appended, in brackets, their relative 
places in the Western Himalayan decad :— 

L Orchidem (Y). 6. Urticaeece. 

2 . Gramine^e {\)» 7. Scrophulannece {10). 

3. Legtiminosm (3). 8. Rosacem (8). 

4. Compo$it<B (2). 9. Rubiacete. 

5. CyperacecB (5). 10. Eupharbiacecs,, 

The proportion of Monocotyledons to llieotyledons in Sikkim 
is about 1 to 2*5. flora is disposed in three altitudinal zones, 
tropical, temperate, and alpine. It is difhcult to limit, even 
approximately, the elevation of these zones above the sea, many 
tropical species ascending far into the temperate and temperate 
species descending into the tropical. So too with the alpine 
zone, many of its species descend far into the temperate, and 
temperate species ascend far into the alpine. Assuming the 
normal tropical flora to ascend from the level of the plains of 


* Of the fora of the Mishmi hills the only account is that of Griffith, 
who visited them in October to December, ISSS*, collecting upwards of 900 
species of Flowering plants and 224 of Ferns and their allies. According to a 
list which he drew up and which is published in his “ Posthumous Papers ” 
(vol.p. 67, Calcutta, 1847), the following is a decad of the largest Katural 
Orders, with the number of species in each: Composiioiy 80 ; 2. GramineaPt 
73} 3. Labiatcpy 50 j 4. Orchid€<Sy 43; 5. Eubiacecp, 42 ; 6. AcantharccBy 88 ; 
1. Leguminos(By 31 ,* 8. CyperacecPy 22; 9. Gesneracets, 22) 10. Suphor^ 
hiaceae, 21. Most of these are presumably from the’ tropical zone. The 
predominance of Composite is noiable. It was during t)ds visit that Griffith 
discovered the remarkuble stemless and leafless root-parasite Sapria hima- 
layana, a near ally of Bajjtesia Arnolds which adds the Natural Order 
Cyiinacece to the Indian Flora. It has hot since been collected. 
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iajio 6,500 feet, and the normal alpine to descend 
6 to 12,000, the number of species normal to each zone 
may possibly be found to approximate to 2,000, 1,500, and 500, 
The total number of recorded species of Orchids in Sikkim is 440; 
of Palms, 20; of Bambusete, about 23; and of Ferns and their 
allies, 280, of which eight are Tree-ferns. 

Tropical zone of Sikkim ,—This is skirted at its base by a low 
bolt about 20 miles broad, which gradually slopes upwards from 
the level of the plains of Bengal to the foot-hills of the zone at 
1,000 feet elevation, from which the ascent is rapid to 6,500 feet 
and upwards. This belt was, when Sikkim was first botanically 
explored (in 1848), a deadly, unhealthy Terai, covered with a 
loose forest (now for the most part cleared away) of trees common 
in the hotter parts of India, esjjccially the Leguminous, together 
with the Sal {Shorea Tohnsta)^ a rich undergrowth of shrubs, 
coarse grasses, and the herbaceous plants of the Gangetic plain. 
Amongst them a few species of the temperate zone occur, brought 
down by the streams from higher levels. The foot-hills and spurs 
of the tropical zone are (or were before the introduction of tea 
cultivation) clothed throughout with a dense forest, Malayan in 
general character. The 10 dominant Orders of the tropical zone 
are, in numerical sequence 


6. Ct/peraceoi. 

7. Ruhiacece. 

8. Compositce. 

9. Asclepiadece. 
10. Acanthacece, 


1. Orchidece* 

2. Legitminosm, 

3. Gramin€(B, 

4. Uriicaceos, 

5. EuphorbiacecB, 

There arc in this zone about 850 trees and shrubs, many of 
them timber-trees, amongst the most conspicuous of which are 
species of Magnoliacece^ Anonacew, GuUiferce, SUrculiacece^ 
TiUac€(By MeliacecBy Sapindacece, Anacardiacem^ Leguminosce^ 
Combretacecey 3fyrtace<ey LythraceaOy Rahiacece, Bignoniacetey 
LaurinecBy EuphorbiacecBy XlrticuctcBy and Mgristicaccoc, 

There are four species of Oak, as many of Castafwpsis (a genus 
allied to Casianea)y a Poplar, a Willow ( Salix t€trasper 7 na)y one 
Pine (P. longifolia)y a Cycas and two species of Musa, 18 
indigenous Palms, a dwarf and a tall Pandanusy and 12 
arborescent or frutescent Bamboos. Ferns abound. Of shrubs 
Acanthacem and Melastomacete, together with others of the above 
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orl^us Orders, are amongst tbe mo&t frequent. Of clic 
<^^re many species of AmpeUdecey CucurhitacecE, Convot 
ApoapiecB, Ascl!epiade{e, SmilaXy Dioscorecty and AroldecB. 
Herbaceous plants are well represented by Malvacete, Balsams, 
Orchids and Scitaminex, together with many species of other 
ubiquitous tropical Indian Orders. 

The Temperate zone of Sikkimyitom 6,d00 to 11,500 feet, is 
roughly divisible into a lower non-coniferous and an upper 
coniferous and Ehododendron belt; but the line of demarcation 
between these varies so greatly with the exposure and humidity 
of the locality that they cannot be dealt with apart. Of about 
100 Natural Orders of Flowering plants that occur in this zono 
the following 10 dominate, the figure in brackets after each 
Order denoting its relative position in the tropical zone :— 

K OreMdea: (1) 6. Geraniacece, 

2. Compositce (8). 7. Ericaceae. 

3 . Graminem (3). 8 . Liliacece: 

4 . Rosac€(B» 9 . Labiates, 

5 . CxjperaceoB ( 6 ). 10 . Umheiliferne, 

Of the above Orders the Orchidete alone are strongly Malayan 
in character, the others are mostly European, Central Asian, 
Japanese or Chinese. The most conspicuous trees are Mag'- 
noliacecB (five species), of which one, Magnolia Cainphelliiy before 
the destruction of the forests, clothed the slopes around Darjeeling, 
starring them in spring, when still leafless, with its noagnificent 
flowers. Other conspicuous trees of this region are Oaks, Laurels, 
Maples, Birches, Alder, and Conifers. Of these 

the Conifers are chiefly confined to a belt from 9,000 to 12,000 feet 
in elevation. The monarch and most common of them is a Silver 
fir (Abies JVebbiana)y which is also the most gregarious; others 
are the English Yew, a Spruce (Ficea Morinda)y a Larch 
(Larix Grilfithianay the only deciduous Conifer in the HimMaya), 
the weeping Tsuga Bmnonianay and two species of Juniper, both 
of which, in dwarf forms, ascend high in the Alpine zone. The 
absence of any true Pine or Cypress in* tbe forests of this I'egion 
of the Himalaya is notable, in contrast with similar elevations in 
the Western HimMaya. Of. shrubs the most conspicuous are the 
Rhododendrons (26 species), which abound between 9,000 and 
12^000 feet elevation, some of them forming impenetrable thickets 5 
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these are arboreous, though never attaining any consider 
Otiier shrubs are species of Clematis^ Ternstrcnmiaceoi^ 
'erberidem^ Ile,Tf Rosa> Ruhus^ Cotoneaster^ Spiraea^ Hydrangea, 
Aucuha, Lonieera, Leycesteria, Osmaathus, Osbechia, Lnculia, 
Baddleia, Vacciniaceam (soine epiphytic), Erlcacece, Elder, 
Viburnum, Polygonum, Ivy, <fec. Beautiful herbaceous plants 
abound-—Anemones, Aconites, Violets, many species of Balsam, 
Poteniilla, Fragarin, Geutianece, Canipanulacece, Gesneracece, 
Scrophnlarmece, Orchidece ( Coelogyne, 8 species), Cgprtpedium, 
Polygonatum, Smilacma, Li Hum, Fritillaiia, Arismna. Only 
two Palms inhabit this zone, a scandent rattan {Pleciocomia 
himctlaica),md very rarely a Fan-palm ( Trachyoarpus Martiqna), 
Dwarf bamboos, of which there are six species, abound, some of 
them forming impervious thickets infested with leeches and large 
ticks. Ferns are characteristic of this zone. 

The Alpine zone of Sikkim descends to about 12,000 feet 
from the upper limit of the existence of flowering plants. It 
presents two climates with conforming differences in their 
vegetation ; a lower or outer humid, and an upper or inner dry 
Tibetan region. But the limits of these climates are not clearly 
defiueable either topographically or botanically 5 for whereas in 
some cases the passes between Sikkim and Tibet are abrupt and 
lofty, in others the valleys expand widely and become gradually 
Tibetan in climate and features, the pass proper being a political 
boundary, Further, some valleys run up from south to north, 
others from west to east. The number of species of flowering 
plants recorded for this zone is about 380, no donbt far below 
what future collectors will raise it to. They are included under 
46 Orders, of which the 10 dominant are as follows, their corre¬ 
sponding position in the Western Himalayan decud, being given in 
brackets. 


1 . €omposit(e ( 1 ). 

2. Scropkularineee. 

3. Primulacece, 

4. Saccifragace£B (9). 

5. Cruciferm (5). 


6. Caryophyllem (8). 

7 . Ranunculacece (6). 

8. CyperacecB (4), 

9. Gruminere (2). 

10. Fumariacem (10). 
greatly outnumber the others, 
give place to Posacece, Gen- 


Of the above the first three 
some of which may have to 
iianacecs, or XJmhelUfer<B, The largest genera are Pedicu- 
laris, I^rimula, Corydalis ami Saaifraga. The low position of 
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eecB and Gramine(B in the dccad is notable, remarkabl 
rast to the Western Himalayan deoad; but futnre herb' 
ons may bring them up higher. Tho few trees to be found 
on the lower skirts only of this zone are scattered Birches and 
JP^rL The principal bushes are Rhododendrons (of which several 
species attain 14,000 feet elevation, and three dwarf ones 10,000 
feet), two junipers, species of Ephedra^ Berberis^ Lonicera^ 
Caragana^ Rosa^ Cotoyieaster^ Spiraea and dwarf Willows, 
Of ferns there are very few. About 30 species reach 18,000 feet 
elevation, some of them a little higher. The highest recorded plant 
is a FesUica (not found in flower) at about 18,300 feet. In drier 
valleys above 15,000 feet elevation several species of Arenaria 
occur, which form hard, hemispheric or globo.se white balls and are 
a characteristic feature in the desolate landscape. By far the most 
striking plants of this zone are the species of Ifeconopm^ 
Rheum nobiky tho Edelweiss, many Primulas, Tanacetum gossy- 
pinum^ Saussurea ohcallata and gossypifera^ and the odorous 
Rhododendron Anthopogon, 


II.— The Western Himalatan Province. {See p. 7.) 

The Western Himalayan ranges differ greatly from the Eastern, 
in orientation, in greater length, higher latitude, cooler drier 
climate, and in the far greater breadth of the mountain mass west 
of the Sutlej. A transverse section drawn through the valley of 
Kashmir, from the plain of the Punjab to the Karakoram range, 
is three times as long as one drawn anywhere transversely across 
the Eastern Him^aya, and unlike the latter, it presents a series of 
parallel snow-clad ranges, which have a general diiection from 
S.W. to K.E. Of the valleys enclosed by tliese ranges, those 
towards the plains are very narrow, tortuous and steep; the 
rearward, on the contrary, are more open, with more elevated, often 
saline floors, and owing to the dryness of the air are either sterile 
or support a Tibetan vegetation. The latter valleys constitute 
Little Tibet, forming the western termination of the Great 
Tibetan plateau. It would appear from the above that the 
Western Himalaya should gi’eatly outnumber the Eastern in 
genera and species, and but for the dryness and reduced tempera¬ 
ture of its tropical and temperate zones it would doubtless do so. 
But if it is home in mind that no area in the Western Province 
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ttt# dimensions of Sikkim k nearly so rich as the latter^ 
e Flora of the Western is fairly well explored, while 
^e^n, except in Sikkim, is all but unexplored, the conclusion 
must be that the latter will prove to be far the richer botauically, 
Upwards of 4,000 Flowering plants are recorded as Western 
Himalayan, comprised in 147* Natural Orders, and there are 
also 230 Ferns and their allies. Of the former, the following 10 
are the dominant ; the number in brackets indicating their corre¬ 
sponding positions in the decad of Eastern Himalayan► 


;§L 


1 . Gramin/^te (2). 

2. Composi(<B (4). 

3. Leguminosm (3). 

4. Cgperac€(e (5 ), 

5. Labiata, 


6. Ranunculacece, 

7. OrchidecB (1). 

8. Crucifer 

9. RosacecB (8). 

10. Scrophulariacem (7)» 


The proportion of Monocotyledons to Dicotyledons is about 1-3. 
Twelve Eastern Himalayan Orders here disappear, viz., DilleniacecB, 
Gultiferm^ Fassifioracea^ StylidiecB^ Vacciniaeece^ DiapemiacecRy 
MpriMticace<SyProteac€(py CycadecBj BurmmniacecBy XyrideayOxxdi 
Pandanecc. With the exception of VaceiniacecB and Diapen- 
siacecBy all are tropical. The following five Orders that are absent 
in the Eastern Himfilaya are found in the Western : Resedac€<Ky 
MoringecPy Folemoniaceo', SalvadoracecB, lUecebraccw, of which 
Polemaninm alone is sirictly temperate or sub-alpine. Of even 
greater significance is the removal of Orchids from the first to 
the seventh place in the above decad, and the replacement of the 
tropical Orders of UrticacecSy and Euphorbiaccce of the 

Eastern Province by the temperate Ranunculaccrp, CrvcifenBy and 
Lahiaio! of the Western. Finally, an instructive example of (he 
difterence between the Eastern and Western floras is afforded by 
a reference to the recently published Flora Simlensu by the 
late Colonel Sir Henry Collett. In that work, 1,326 dowering 
plants are described, of which nearly one-third are absent in 
Sikkim. The number of genera in the Western HimMayan 
Province (about 1,220) does not greatly exceed that in Sikkim, 
but no fewer than 2o0 of them are absent from the latter; almost 
all of them are European, thus demonstrating the preponderance 
of this element in the West, Selecting some of the most 


♦ The Order Platanacem is excluded, the Oriental Plane not being 
iadigeuous in auj part of India. 
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Cructferoi 
Composite 


H. 67 


Caryophyllem 
Boragine<e 
Gramineoi 


Xlmhelliferm 
JLahiutaa 

B.86I 
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lious of the typically European Orders common to^ 
and Western Himalaya, and indicating by the letters'*! 

, a rough approximation to the relative number of species 
under each, the following are the results ;— 

W.l9^ 

E. 11 ’ 

Eil% 

E, 26 

Chenopodiaceoi^^^^f Gmminm 

About 170 species of Orchids are recorded as West Himalayan 
most of them being terrestrial, but few are of tropical type; a list 
of such as are European is given at p. 6, in a foot-note. Of Palms 
there are 6 species ; of Bamhmem 7, 

Tropical zone of the Western Himalaya. —The upper limit of 
this zone is lower by perhaps 1,000 feet than is that of the 
corresponding zone in Sikkim. Notwithstanding the absence of 
the above-mentioned tropical Orders its general features are the 
same in both Provinces. Proceeding north-v/estward, however, 
tropical species rapidly decrease in numbers and in the extreme 
west, in Chitral, the tropical zone disappears. As examples of 
this dying out of tropical types in the west the following fifteen 
are inetroctive, in which the letters E. and W, denote the two 
contrasted zones;— 

E. 22 
W. 15^ 

Ampelidea 
Myrsinem 


Menispermacecc 


w.e 


Meliacem 


E. 


W.O 

Begoniacem ® 


w.a 

PiperacecB 


W.6 


ZaurinecB 


W.14 


Liliacece 
Araliacem 
Gesneracece 
XJrticacece 


W. Id’ 

E. SI 
W.IO* 
B.32 
W. 9* 
E.llQ 
W. 66’ 


Commelynaeem 


W,9 


Falmece 


w.e 


Bambusece 

W.7 


Amongst the most interesting tropical and sub-tropical trees 
and shrubs of the Western Himalaya that are absent in the 
Eastern are Cocculus laurifolius, BoswtUia tlmrifera^ Fistacia 
integerrima, the Pomegranate and Oleander, Roylea eleganSf 
Engelhardtia Colebrooheana^ and Holoptelea integrifolia, most 
of which are also Oriental. 


* Tho absence of saline soil io Sikkim accoants for its poverty in this 
Order. 

13549. B 
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eyOrcliidfl of this zone, especially the epiphytic, are few 
confined to the districts of Kuraaun and Garhwal. There 
are only 15 Dendrobes, all but one or two of which are also natives 
of Sikkim, where about 40 are known. Of Bulhophyllum and 
Cirrkopetalum only eix vspecies are recorded. The Palms are 
WalUehia densiflora, JPhmnix sylvestris^ acaulis and kumilis^ 
Nannorhops liitchieana and Calamus tennis. The only common 
bamboo is Dendrocalamus strictus. 

Temperate zone of the Western Himalaya, —Ousting to the 
complexity of the mountain ranges, outer an<l inner, and the 
differences of their climates, it is very difficult to assign 
altitudinal limits to this zone. In Kumaun and Garhwal I hare 
estimated it as perhaps 1,000 feet lower than in Sikkim, but 
further to the west and north observations are wanting for 
fixing it. The vegetation of the outer ranges is in character on 
the whole that of Sikkim, the difference being due mainly to the 
greatly iiicrcased number of European genera. All the Conifers 
of the Eastern Himalaya are present, except the Larch, and to 
these are added forests of Deodar, JPinus longifolia^ (a com¬ 
paratively rare plant in Sikkim and there only tropical) Abies 
Pindrow, Cupressns iornlosaj Juniperus macropoda and (in dry 
regions) Pinas Gerardia7ia ; the first and three last giving, where 
found, a character to the landscape. Of Oaks there are six, four 
of them Sikkim species, two only being western, of which one is 
the European Holm Oak (Quercus Ilex), which extends east¬ 
ward to Kumaun at 3,000 to 8,500 feet elevation, and westward 
to Spain, The Indian Horse-Chestnut, AEsculns indica^ 
represents the eastern JE. punduana. Two Birches and two 
Hornbeams are common to both regions, but the eastern nut, 
Corylus ferowy is replaced by the Oriental C. ColurnaM 

Amongst other shrubs and small trees peculiar to the Western 
Himalaya are the Indian Bladder-nut and Lilac {Staphylea 
Emodi and Syringa E'tnodi)^ Bosa Wehhiana^ moschata and 
Eglanteria^ Parrottia Jacquemoniiana^ the Mountain Ash 
(Pyrns Aucuparia), the Bnllace {Prunas insiliiia)^ and the 
common Hawthorn. On the other hand, the most striking 
dift'erence between the temperate Floras of Eastern and Western 
Himalaya is the paucity of species of Ehododendron in the 
latter, where only four are found, all common in Sikkim 
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thopogon^ harbatum, campannlatum, and arbor 
,tter also inhabits the mountains of southern Malal 
xma and Ceylon. Of European herbaceous plants there occur 
several hundreds unknown in Sikkim, as Nymph<Ba alba, 
Lythrum Salicariaf Caltka pahistris^ Mantmculus aquatilis^ 
and R, Lingua^ which all occur in the lake of Kashmir; also 
species of Aquilegia and Pmonia^ Parnmsia palustris, Adoxa 
MoschatelUnaj Polemonium emndeum^ Eriophorum vaginatum^ 
and many Grasses, Rushes and Carices^ The genus Impatiem 
abounds in the temperate zone, at all elevations, except the 
highest, the species being with few exceptions endemic. The 
Orchids of this zone are almost uniformly terrestrial; they 
include several European species unknown in the Eastern 
Himalaya, as Corallorkiza innata^ Eplpoguni aphyllwn^ Listera 
ovata and cordata^ Orchist latifoliaf and Habpnaria viridis. 
The only Palm is Trachycarpua Mariiana, confined to and 
I’are in Kumaun and Garhwal, but also a Sikkim plant. Of 
Bamboos there are four, all dwarf and gregarious. 

Alpine xone of the Western Himalaya^ —Assuming 11-12,000 ft, 
as the lower limit of this zone in the outer ranges and 18,000 feet 
as the normal upper limit of flowering plants, about 600 species 
belonging to 48 Natural Orders are recorded as indigenous. Of 
these Orders the dominant ten are the following, with their relative 
positions in the Alpine Sikkim decad indicated in brackets i— 

1/ Composites (1), 6. Ranunculaceoe 

2. Graminete (9). Gentianece, 

3. Leguminosce, 8. Caryophylle<B (6). 

4. CyperacecB (3). 9. Saxifragacece (4). 

5. Crueiferm (5). 10. Fumariacem (10). 

Two Orders of the above decad, Leguminosm and Gmtianeeo, 
are absent in the corresponding Eastern one, where they are 
replaced by Primulacece and Scrophularinece, I doubt, how¬ 
ever, this and other comparisons holding good when Alpine 
Sikkim shall have been fully explored. As was to be expected, 
the Western Alpine Flora is much richer than the Eastern, duo 
to its greater area. The increment consists mainly of small 
European genera, and not in additions to the large genera 
common to both; for taking 29 of the latter, the sum of their 
species is nearly the same for both Provinces, 277 in the Eastern, 

B 2 


NUNlSr^^ 



20 


the Western ; the close coincidence is of course accident 
ht not the less instructive. 
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The genera in excess in the Eastern are ;— 


A ' E»le 

Arenaria , 

W.7 

Saxifraga , 

Primula 

Rhododendron 

Petite ularit 


In excess in the Western Himalaya are :— 


Astragalus 

Caragana 

Tanacetum 

W. 8 

Artemisia 

Polygonum 

Saussurea 

Mepeta ^ 


In the following large genera the numbers in ench Flora are 
nearly equal, CoTijdalis^ Draha^ Potentilla^ Gentiana, Jimeus^ 
Carex. The above data all point to a further great predominance 
of the Eastern Himalayan Alpine Flora over the Western to be 
expected when the 600 miles of mountains east of Sikkim shall 
have been botanized. 

Two of the most conspicuous alpine plants of Sikkim are 
absent in the Western Himalaya, RheumnoHle and Tanacetum 
ffossypvium ; the latter has, however, the remarkable Sautsurea 
&hvallata and gossypiphora^ together with, in the driest regions, 
some cushion-formed species of Arenaria. 

Tibetan valleys of the Western Himalaya .*—Ascending the 
Indus river a few tropical plants extend up to Gilgifc (alt. 4-6,000 
feet). At greater elevations the full effects are experienced of a 
dry climate, great cold alternating with fierce sun-heat, and 
consequent aridity. Between 12,000 and 14,000 feet the principal 
indigenous trees are Populus euphratiea and P. haUamifera^ and 
of shrubs or small trees Ulwus parvifolia and species of Tamarixy 
Caragana, Rosa, Loniceraj Hippophaey Myricariay Elaeagnus, 
and Salix. The cultivated trees are the fruit-bearing European 
ones, with Populus alba and P. nigra. Above 14,000 feet and 
up 1o 18,000, is a region of alpine perennials of European, 
Oriental, and Central Asian Orders and Genera, as Fumariacewy 
Leguminosee {Astragalus especially), CompositcBy Lahiatce and 

♦ The only botanist who has written on the distribution of the plants of 
this region i« the late Dr. Thomas Thomson, F.R.S., who explored it in 1847 
and 1848. Sue Narrative of a Journetf in the Western Himalaya and 
Tibet (1852). and Introductory Essay to the Flora Indica (1855). 





tm. The only Orchids are a few speeiea of 
ierminitm. Above 17,000 feet, 25 genera are recordei 
(^cept Biebersteinid) European, and many of them British, as 
Potentilla Sibbaldi and anserina, Saxifraga cernua, Lloydia 
serotina. The most typical plant of this region is Arenaria 
rupicola^ which forms hard white cushions or balls a foot in 
diameter, apparently the growth of centuries. The genera 
Astragalus^ Saussurea^ ArtemisiUy Tanacetum^ find Allardia^ have 
many endemic species at these elevations. Where saline soils 
occur ChenopodiacecB abound, with two endemic Crucifers 
(Dilophia and Christolea)^ also Sonchus ^naritimus, Glaux 
maritima and Triglochin maritimum. The Fresh-water plants 
of this region include Ranunculus aquatilisy Ilippuns vulgaris^ 
Limosella aquaticay and species of Utriadaria, Potamogctdn 
and Zannichellia. Ferns are all but absent. 


III.— The iNDUs-PLAm Pbovincjb. (See p. 7.) 

Whether proceeding across this Province in a S.W. direction 
from the Himalaya to Sind, or in a S.E. from the Afghan border 
to Western Eajputana, vegetation rapidly diminishes, approaching 
extinction in the Indian desert. Over the whole province a low, 
chiefly herbaceous, vegetation of plants common to most parts of 
India, mixed with Oriental, African and European types, is 
spread, with thickets of shrubs and a few trees, the latter most 
luxuriant along the banks of the rivers. With few exceptions 
all are leafless and the herbaceous species dry up in the hot season. 

Taking into account the forest trees on the northern borders and 
some immigrants from the hills carried down by streams, the Flora 
of this Province may number about 1,500 indigenous species, 
under 112 Orders, of which the following are the dominant 
ten:— 

L Crraminea:. 0. Labiates. 

2. Leguminosee, 7. Boraginem^ 

3. Composites. 8. Malvaceee. 

4. Cyperacem, 9. Euphorbiaceee. 

5. Scrophularinecc, 10* Convolvulacees., 

Of the 112 Orders, 33 are represented by a single genus only and 
13 of them by a single species. The chief arboreous vegetation 
consist* of isolated groups of trees ou the outskirts of the Western 



22 


jijan Province, on the banks of the rivers and on the westf 
the Aravalli lulls. Of the first, the best example occurs 
at Hoahiarpur, which borders upon the Himalayan district of 
Chamba; in it the Sal finds its extreme western limit, together 
with a species of Englehardtia and Pinns longifolia. The forest 
on the W 4 flank of the Aravalli hills is a continuance of the 
Ajmir* forest, which is more fully developed on the east dank of 
this same range,—that is in the Gangetic Plain Province. The 
principal trees of the Indus Plain are Bomhax mulaharicum, Ster» 
culia urensy Moringa pierygosperma and concanensis, Boswellia 
set ratay Odina Wodier^JEgleMarmeloSyBalsamodendron Mukul 
and pubescensy Pistacia integerrima^ Prosopis spicigeray Acacia 
arahictty mpestrisy leucophlma and Jacqmmoniiiy Dichrostachys 
cinerea, Bauhinia purpurea, species of Dalbergia and Mimosa, 
Anogemus pendnlUy Cordia Myxa and Rothii, Tamarix articu'* 
lata and Populns euphratica]; this last abounds along the river 
banks with Salix tetrasperma and S. acmophylla, JDendrocalamus 
strictus is the only Bamboo. The only Palms are scattered 
specimens of Phoenix sylvestris, and in the Salt Kange and Sind 
the remarkable semi-prostrate gregarious fan-leaved Palm 
Nannorhops lUtchieana* 

Of Shrubs the most conspicuous are isolated clumps of the 
succulent all but leafless columnar Euphorbia Royleana and 
neriifolia. Other prevalent shrubs are species oi Capparidex 
and of Zizyphns, Grewia, Balanites aegyptiaca, Calotropis, 
Alhagi maurorumy Pluchea lanceolata, Fagonia arabica, Cassia 
auriculata, Tora and ohovatay JDodonaea viscosa, Tecoma 
undulatay Rhaxya stricta, Calligonum polygonoides; and, west 
of the Indus only, Reptonia huxifolia, Gossypium Stocksii (the 
only indigenous cotton of the Old World), confined to Sind, as is 
Pteropyrum Olivieri, Of scandent plants the commonest are 
Ephedra AUe, Periploca aphyllay Cassytha filiformis and 
Cuscuta reflexa and parvifolia. The herbaceous vegetation 
includes plants of all the Orders of the dccad, with others 


♦ For an excellent account of the Flora of Rajputaoa, to which I am greatly 
indebted, see Sir George King, in the Indian Eoreater, 

t In India this widely spread Central Asian tree ia confined to the plain of 
this Province and elevations up to 10,000 feet in the Tibetan Himalaya, 
whence it extends over Central Asia. 
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juciferrSf JResed^ceis, CaryophyUetB^ Zygophyllete, Fici 
H^ytrhitmtw^ Plantaginew^ Amarantacecs^ Chenopodiace^e 
'pffonece. Grasses are numerous and conspicuous, especially 
the odorous Andropogon Irawancusa and A, Nardus, and the 
inodorous A. sgmrrosus^ The curious Rosaceous plant Neurada 
procumhens is confined to this Province, and the widely spread 
European and Oriental Frankenia pulverulenta and ^Herniaria 
hirsuta advance very little to the eastward of it. The Persian 
Seetzenia orientalis is in India confined to Sind. The only 
Orchid is the diminutive terrestrial widely spread Zeuxtne 
sulcata* 

The vegetation of the Indus delta is, like that of the Sundarhans 
of Bengal, estuarial, and of the same character, with the important 
exceptions of being much poorer in species and wanting in the two 
Palms Nipa fruticans and Phoenix paludosa. It has, however, 
the remarkable tall grass Qryza coarctata^ which is confined to the 
two deltas. On Mount Abu, a solitary hill 5,653 feet in elevation, 
in the S.E. of this Province, more humid tropical types appear, 
with Rosa invohicratay Vogelia hidica, and an epiphytic Orchid 
(ASrides). Many cultivated fruits also succeed in the villages, such 
as the Mulberry, Tamarind, Mango, Guava and Custard Apple, 
Ferns are exceedingly rare in this Province; 5 are found rather 
widely spread in tbe dry districts, namely, Nephrodiutn melle^ 
Adiantum caudatum^ and A. Capilliis^Venerisy and Actinopteris 
radiata^ together with (on Mount Abu only) Nephrodium 
cicutanuniy Cheilanthes farinosa^ Botrychium virginianum^ and 
AdioMum lunulatum. 


IV.— The Ganoetic Px.ain Province, {See p. 7 ) 

This Province presents three assemblages of plants which may 
be regarded as botanical Sub-provinces; I. the dry upper valley 
from E. Bajputaua to the Kosi river, that is a little above the 
bend of the Ganges at Rajmahal; II. Bengal proper of the old 
maps, defined* as “ tbe humid region of the Gangetic delta and 


♦ This is the definition of Bengal adopted in Yule and Burneirs Anglo- 
Indian Glossary. Politically, Bengal includes Sikkim on the north, Orissa. 
Behar and Chota Nagpur on the south and west, and Chittagong and Tippcra 
on the east. Of this region (excluding Sikkim), a Flora by Major Prain has 
juit been prepared, but is not yet published. 
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WijB region immediately north of it.” This Sub-province inc 

plain ami a coast strip of Orissa, as far as the Mabanadi 
Kiver. III. the Sundarbans. 

The number of indigenous species in this Province is small, 
possibly amounting to 1,500, under 112 Orders, of which the 
following 10 are dominant; the attached numbers in brackets are 
those of the corresponding decad in the Indus-Plain Province 

1. GraminecB (1). 6 . Malvacm (8). 

2. Leguminosm (3). 7. Acanthacece^ 

3. CtfperacecB (4). 8. EuphorhiacecB (9). 

4. CompositoB (3). 9. Convolvulacem (10)» 

6. ScrophnlarinecB (5). 10. Labiates (6). 

The only other Orders rich in genera and species are Cucurhi- 
tacece, Asekpiadea?, Verbenacem, and Amaraniaceec. The largest 
genera are Hibiscus^ Indigofera^ Crotalaria^ Jpotnma, Polg* 
gonuniy Cyperus^ Fimbristylis^ Panicum^ Andropogon^ and 
Eragrostis; Gymnospermm and Cuptiliferes are absent; and 
the European Orders Baminculacem^ Cruciferce, Caryophyllece, 
Geraniacece, Rosacece, SaxifragacecB, CampannlacenBi and Genii* 
ane€B are very scantily represented, chiefly by annual weeds. 

Upper Gangeticplain, —The indigenous vegetation of the upper 
part of this Sub-province is that of a dry country, the trees in the 
dry season being leafless (for the most part) and the grasses and 
other herbs burnt up; but by far the greater part of the land 
to the eastward contrasts with that to the westward in being under 
cultivation. In the extreme west, the Flora is continuous with 
that of the Indus Plain, and might perhaps be better included in 
that Province, Peganum Harmala^ Pluchea lanceolaia^ Tecema 
undulatUy and other plants characteristic of the Punjab being 
equally so of the %veatern part of this Sub-province. These 
gradually disappear in following the course of the river down¬ 
wards into a more humid climate, and towards the entrance of the 
Kosi river they are replaced by the plants typical of Bengal proper. 
The principal forest is that of Ajmir, flanking the Aravalli and 
other hills which bound the Sub-province on the west. The most 
characteristic tree, of this forest is Anogeissus pendula; others 
more or less restricted to western India are Boswellia serrata, 
Balsamodendren Mukiil (which is rare), Moringa pterygmperma^ 
Jihus mysorensis^ Acacia Senegal and Prosopis spicigeraj accom* 


umsTff^ 






I by the common trees of the drier parts of India. \ 
A rose, (Ahm involucrata) occurs frequently, forming 


■^t bush ia the open, and seeming to an English eye to be quite 


out of place in its climate and its surroundings; it has a very narrow 
but extended range in northern India, from Mount Abu in 
Rajpu(ana to Ihirma. Several British herbaceous plants are 
common, flowering in the cool season, especially Eanuncuhis 
seeleratus, Malva Totundifolia, Lotus corniculaius, Lathyrus 
Aphaca, Anagallis arvensis and Veronica agrestis, Dendroca- 
lamus stridus and Bamhusa Balcooa are the only indigenous 
Bamboos, and are natives of the bordering hills rather than of the 
plain. The cultivated Phoenix and Borassus are the two Palms most 
commonly seen, but two species of rattan (Calamus) are found in 
thickets. Considerable areas of this Sub-province are occupied by 
the Usar, or Eeh-lands, which, being impregnated with alkalis, con¬ 
verted into swamps in the rainy season and into deserts in the dry, 
are as unfavourable to a native as they are to an introduced vege-^ 
tation. Salvadora persica is said to be the only tree that will 
succeed on the most saline of them, and of herbaceous plants a few 
perennial-rooted grasses are the only ones which thrive. 

Bengal proper, by its humidity and luxuriant evergreen 
vegetation, contrasts favourably with the upper valley of the 
Ganges. The villages are usually buried in groves of Mango, 
Figs, and Bamboos, with the Betel-imt Palm, Palmyra, Phoenix, 
and Coco-nut. The trees are of many kinds, and it is difficult to 
distinguish the indigenous from the introduced. Except perhaps 
a few Fid, the most common belong to the latter class. Such are 
Michelia Chamjmca^ Polyalthia longifoliaj Bombax malahari* 
cum, Eriodendron anfractuosum, Lagerstrcemia Regina, Piero* 
spermum acerifolium, with species of Terminaiia and Ariocarpus, 
The shrubby and herbaceous vegetations are for the most part of 
species found all over India, In the jhil district in the east, 
where the waters of the great rivers Ganges, Brahmaputra and 
Surma inosculate and overflow during the rains, aquatic and 
marsh plants, especially Cyperacem and tall Gramineoe of many 
kinds, prevail, but not the Nymphmacea: (Nymphcca, Nelvm* 
hiam, and Euryale), which aflect stiller shallower -waters. The 
most interesting of the water-plants of India is Aldrovandra 
vesiculosa, the curious floating Fly-trap mentioned at p. 5. There 
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Orchids md those are mostly terrestrial The epipli 
include species of Vanda, Luma and Cymbidium, 
AroidecB abound, and are conspicuous features both wild and in 
cultivation; amongst the latter are broaddeaved species of 
' AmorphopJmlhts, Alocasia, and Colocasia; of the wild the most 
conspicuous are Setndapma offiicinalis, clothing the trurdcs of 
trees with its magnificent foliage, and JPothos scand^ns, which 
simulates the Ivy in covering walls and tree trunks. The prickly 
Lasia heteropkylla abounds in the marshes, and species of the 
curious genus Cnjpiocoryne with twisted spathes are frequent on 
the muddy river margins. FisUa Stratiotes is ubiquitous in fresh 
water, and several species of Lemna are common. An anomalous 
feature in the I^lora of Bengal is the occurrence of a few plants 
typical of the Khasia hills on rising grounds between the Mi/s, 
Of this the district of Mymansingh affords an example, in which 
may be found, together with the common plants of Bengal, a few 
wanderers from the hilly regions to the northward. 

Tbe Sundarbans, —The estuarial Floras’*^ of India are notable, 
inasmuch as that, considering the limited areas they occupy, 
they contain more local species than do any other botanical 
regions in India. This is due to the saline properties of their 
waters, and to tidal action on the land. The islets of the Sundar- 
bans are in great part clothed with a dense evergreen forest of 
trees and shrubs, amongst which the various Mangroves hold the 
first place, with an undergrowth of climbers and herbaceous 
plants, together with and Cyperacece, Two 

gregarious Palms form conspicuous features, the stemless Nipa 
fruticam in the swamps and river banks with leaves 30 feet long, 
and the elegant F/mniac paludosa in drier localities; as do the 
cultivated Coco-nut and Betel-nut palms. The principal excep¬ 
tions to these forest-c^ad tracts are the sand hills occurring at 
intervals along the coasts facing the sea, the vegetation of which 
differs from that of the inland muddy islets and grassy savannahs 
which become more frequent in advancing eastward towards the 
mouth of tlie Megna. 


♦ The four chief €»tuarial Flows of India occupy the deltas of the 
Oangei, Irrawaddy, Hahanadi and Indus, hut minor ones occur at intervals 
commonly along the eastern shores of the Indian Ocean, more rarely on the 
western. 
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hundred iudigezious species of flowering plants, un( 
^iwders, and 17 Ferns and their allies are comprised in the 
Sundarbans Flora * Of these the dominant Orders are— 

L Leguminosoi, 8. Verbenacew. 

2. Gramineat. Convolvulacem. 

3 . CgperacecB. f Malvacem, 

4. Euphorhincece. J JRulnacea’, 

5. Orchidea. j Acanthacew. 

6 . Composit(B» \jjTticaccce, 

7. Asclepiade€B. 

A very large proportion of genera consist of a solitary species. 
Of the trees and shrubs one alone, Ficus^ contains four. There 
are about 50 species of trees which may be classed according 
to whether they are purely estuarial, or common to other 
parts of India. Amongst the former are Hibiscus tortuosus^ 
Thespesia populnea^ Brownhwia lanceolata, Amoora cucullata^ 
Carapa moluccensis and obovaitty Bouea burmanicOy Erythrina 
indica^ Afzelia hijuguy BJiizophora conjngata and mucronatOy 
Ceriops Boxhurghianay Kandelia RbeedeU Bruguiera gymnorhiza 
and parvifloray Lumnitzera racemosay Barringtonia racemosay 
Sonneratia apetala and adday Mgialitis rotundifoliay jEgiceras 
majusy Cerbera Odollam,Avicennia officinalis and alba, Excacaria 
Agallochay Sapium indicuniy Casuarina eguisetifotia (doubtfully 
indigenous), Nipa fruticans and Fhcenixpaludosa; to which may 
be added as estuarial woody climbers Hibiscus iiliaceusy Dalbergia 
spiiiosa and tortUy Mucuna gigantea, Derris simiata and uliginosa, 
Finlaysonia obovata and Sarcolobus glohosus; and amongst under- 
shrubs Acanthus ilicifoUus and voluhilis. Of trees common to 
inland Bengal there are about as many ns there arc purely 
estuarial; they include Kleinhovia HospiiUy Micromelum 
puhescens, JE^gle MarmeloSy Ztzyphus Jujubuy Odina Wodiety 
Cassia Fistulay Fongamia glabra, Acacia tomentosa and 
arabica, Barringtonia acutanguiay Ixora parviftoray Morinda 
bracteatayDiospyros montana and D. Embryopteris, Cordia Myxa, 


* These numbers are taken from Major Prain's exhaustive ariicle entitled 
Flora of the Sundribans/* published in the Records of the Botanical Surtjeg 
of India, Vcl. ii., p. 231 (Juno PJ03), upon which I lave drawn largely in 
the following sketch. 
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\androne Rheedei, Vitex trifolia and F*. Negundo, 
assamicus^ Croton oblofigifolius^ Antidetma GlKesemhilla^ 
Trema nudiflora^ Streblns asper, Trema orientalis, and four 
;?pecles of Ficus, 

Of herbaceous plants that are purely estuarial there are few, 
the most remarkable of them being two tall grasses, one, Oryza 
coarctatUy which grows profusely on the banks of the islets, hut 
(except in the delta of the Indus) has been found nowhere else; 
the other, which forms floating masses, is Myriostachya J^Fightianaa, 
a native of estuaries on the E. side of tlie Bay of Bengal and 
in Ceylon. 

Of aquatic plants with floating leaves Nymphxaceee are 
entirely absent, as are Lemnacece^ but Limnanthemum crutatum 
is found, and in the salt-pans on the northern limits of this 
Sub province Aldrovanda verticillata mentioned above (p. 5). 
There are also a few species of Utrictdaria^ Jpomma aquaticOf and 
the common Naiadacece and Hydrocharidece of India. Fistia 
abounds in tanks and the fresher water districts. The Sundarbans 
Orchids comprise eight genera and 13 species, all epiphytic. A 
species of Cirrhopetalum alone is endemic. Of parasites there 
are four species of Loranthdcem^ a Cuscuta and Cassytha, 
Bambuseat are entirely absent. The indigenous Palms are the 
above-mentioned Nipa and Fhcenixy and two rattans (a Calamus 
and a Dtcmonorhops)^ both the latter common to Bengal. 

Major Prain in liis Flora of the Sundribuns " (sec footnote, 
p. 27), enumerates 35 littoral flowering plants, under 21 Orders, 
which, though widely distributed on other shores of India, have 
not been detected in this region; amongst the most common of 
these are Calophyllum inophyllum, Heritiera littoraUsy Suriana 
maritimay Sophora tomentosa^ Liimnitzera coccinea, Femphis 
aeidulat SccBVola Kcenigii, Fisonia (3 sp,), Euphorbia Atoto^ 
Lepturm repens^ and Spinifex squarrosus, 

A most remarkable character of the estuarian vegetation is the 
habit of several of the endemic species to send up from their 
subterranean roots a multitude of aerial root-suckers, in some 
cases several feet long, which act as respiratory organs. These 
suckers occur in species of Avicennia, Carapa^ Heritiera^ 
Amoota^ Someratia, and in Fhoenix paludosa. 


miST/fy 


29 



tod VI.-—Tbb Western Peninsula (The Deecan and 
Malabar Provinces). (See pp. 7, 8.) 

I'he Flora of this large portion of India, roughly bounded on 
the north by the Vindhya, Kaimur, and Rajmahal hills, and 
extending south to Cape Cotnorin, comprises two very distinct 
botanical Provinces, a comparatively narrow western and a 
broad eastern ; but materials do not exist for drawing the phyto¬ 
geograph leal boundary line between them with any approach to 
accuracy. This is due to the fact that the Western Province 
(Malabar), which is mountainous throughout (and technically 
called the Western Ghats) sends, for a great part of its length, 
spurs across the more depressed eastern Province, carrying with 
them characteristic western plants. Furthermore, no complete 
local Flora has been published for any considerable area of the 
Peninsula, and over many parts no collections have been made • 
not even a list of the plants around the city of Madras has been 
published, and only a very imperfect one of the Bombay 
Presidency.* Before, therefore, proceeding to describe the two 
Provinces of Malabar and the Deccan, I shall, regarding them as 
one, contrast it with that of the Botanical Provinces on the 
eastern side of the Bay of Bengal (Burma). 

Upwards of 4,000 species of flowering plants have been 
recorded from the whole Western Peninsula as above delimited, 
under about 150 Natural Orders, of which the ten dominant are 
here given in approximately numerical sequence, the figures in 
brackets indicating their corresponding position in the Burmese 
decad :— 

1. Graminece (3). 6, Euphorhiacece (5). 

2. Legumitmee (2). 7. Rubiacem (4). 

3. Acanthace^e (6). 8* Compositee (9). 

4. Orchideas (1), 9. Luhiaim. 

5. Cyperacem (7). 10 . Aiclepiadece,^ 

* Dalzell and Gibion’s Bombay Flora (1861). A complete Flora of the 
Boffibay Presidency is now being prepared by Or. T. Cooke, C.I.E., F.L,S., of 
which one volume (Ranunculacea to RubiacecB) has been published- 
t The inclusion of Asclepiadece in this decad, and the absence from it of 
Scrap fmlarinecB are notable. Referring to the Flora of British India, I find 
about 80 species of the one and 65 of the other recorded as indigenous in 
the Western Peninsula. On the other hand, in a list of 1,377 flowering 
plants collected in Chotaj Kagpur, I find 38 Scropkularinea and only 15 
Asclepiadea (J. J. Wood in Records of Botanical Survey of India, vol. 
p. b) 




10 proportion of Mococotvledous to Dicotyledons 
*7, and of genera to species 1 to 3*3. J 

n(li(;ating the Western Peninank and Burma with the Malay 
Peninsula respectively by the letters W. and E,, the vast difference 
between the Floras of the two groat regions south of the 
Himalaya, is made manifest by the following comparison of the 
number* of species contained in 27 Natural Orders coramou to both. 

Orders in excess in the East i— 


w, 6 
Er^’ 

B. 63* 

Burseracem 

iS. do 


Dilhniacem 

Guttijerm 


MugnoUacece 


w. 3 
E. s’’ 


Anonace<e 


W. 3 4 
B. 260* 


Ternstrwmiacem Dipterocarpete 


E. 21 


OlacinecB 


w. 19 
B. 42* 

Anacardiacem Connameets 

E. 66 B. 23 

MelastomacetB Oesneracece 

B»123 E. 70 


Sapindacets 


Myrtacece 


W, 23 
E, 128* 
W1 


Myristicacete 
Aroidem ^ 


K.74 
W. 40 
E. 46* < 
W. 35 ^ 

B. 102* 

W. 6 


B,47 


Umhelliferm 


E. 3 


Commehjnacem 


W. 62 
E. 11* 


W. 127 

E.ir* 


ry . w. 161. 

Bomqtnece 

* Ji. 8 


UrticacecB Palmece 

h. 114 

Bamhmece Coniferte ^ ^ 

Orders in excess in the West 
Capparidets 

E. 10 

Acanthacece Lubiatm 

34 

Graminece 

E. 98 

Furthermore, the estuarial Palma Nipa and Phmnix paludosa 
are unknown on the west side south of Orissa, as are CupuliJertBy 
of which upwards of 40 species are found in the eastern region. 

V. Malabar Province. (See p. 7.) 

Malabar is almost throughout a hilly or mountainous couutry and 
is (except in the north) of excessive humidity; the mountains 
rising often abruptly from the flat coast of the Arabian Sea. The 
average breadtii of the province may be about 60 miles. Its 
abrupt western face is clothed with a luxuriant forest vegetation 
of Malayan type, except towards the north, where, with the drier 
climate, the elements of the Deccan and Indus-Plain Floras 
compete with that of Malabar. The eastern face slopes gradually 
into the elevated plateau of the Deccan, but it is varied by 
many spurs being thrown off which extend far to the eastward, 

* The numbers given are approximations only. The mclusion of Ceylon 
in the western region would only slightly modify them. 









B1 



above stated enclosiog valleys with a Malabar flora* 
reak occurs in the chain in Lat. l where a trans^ 

v^e valley separates Travancore from the mountains north of it, 
and carries species characteristic of the Malabar Flora almost 
across the Peninsula. Travancore, tluis isolated, presents a 
remarkable similarity to Oeylon in position, outline, and in many 
features of its vegetation* The most distinctive characters of the 
Malabar Flora in contrcwt with that of the Deccan are primarily 
the presence of GuttiferoB {\Z), Dipterocarpe^^ (12), a Mj/ristica^ 
a flelicia, many Palms (21), and Bambuseoi; secondly, the great 
excess of species of Malayan type, especially Sterculiacecs, TiliaceWf 
Anacardiacece, MeliacetSy MyrtacecB^ Melastomaeece^ Ampelideoe^ 
GesneracecB, PiperacecBy Scitaminem^ Orchidece Aroide<s» One 
Coniferous plant alone has been found in the whole Deccan 
Peninsula, Podocarpus latifolia^ confined to the Tinnevelly Ghats 
at 3 to 5,000 feet elevation. Burma and the Malayan Peninsula are 
the only other Provinces in which it occurs. Of the Palms, one 
genus is all but endemic, Bentinckia Coddapanna^ a native of 
Travancore, the only congener of which is confined to the Nicobar 
Islands. The only species of Pinanga (P. Dichsonii) is 
endemic, as are nine species of Calamus. Other Palms are solitary 
species of Arenga^ Caryota^ Corypha, with the cultivated Areca 
Catechuy BorasstiSy and Cocoon ut, which latter may be indigenous 
on the coast, as it is said to be in the Laccadive Islands. 
PhcBnix sylvestrisy doubtfully indigenous, is common in the north 
but rare in the south, and there are several indigenous species of 
the genus in the hills which have not been botanically distinguished. 
Amongst shrubs, the genus Strohilanthes with 46 species holds 
the first place, distinguished for the beauty of their flowers and 
for the singular habit (alluded to at p. 4) o£ many of their species 
flowering simultaneously for the first and only time at a fixed 
period of growth and dying after fruiting. Of Bamhttsflce there 
are 17 species, arboreous and shrubby, five of them also natives 
of Ceylon. Amongst herbaceous plants the genus Impatiens 
with about 50 endemic species is the most conspicuous, almost 
carpeting the ground in many places, in others occurring 
epiphytically, which is not known to be the case with this huge 
genus in any other part of India. Of Orchids there are 
nearly 200. Most of the geneva are epiphytic, and of these the 
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is Dendrobitttn, with 16 species. Rabenaria, with alJ 
species, is the largest by far of terrestrial genera. 

UmbellifercB occur throughout the range, increasing in numbers 
northwards; 11 genera with SO species have been recorded. 
Several genera of the curious aquatic Order Padostemo 7 ia€e(e, 
mentioned at p. 5, abound in the fi-esh water torrents and in 
stiller waters of the Ghats. 

The Nilgiri Hills form a noeud of the Western Ghats, where 
they attiiin their greatest elevation, viz. 8,760 feet. They rise 
precipitously from the west to extensive grassy downs and table 
lands seamed with densely-wooded gorges (Sholas). These grassy 
downs possess in parts a rich shrubby and herbaceous Flora. 
Amongst the shrubs some of the most characteristic are 
Strohilanthes Kunthianus, Berberis aristata, Hypericum my- 
sorense, many Leguminosm^ as the common Gorse (introduced), 
Sophora glaum and Crotalaria formosa. Rhododendron ar* 
boreum, species of Eubus, Osbeckia, Myrtacem^ Hedyotis^ 
Helichrysum^ Gaultheria, Amongst the herbaceous plants, are 
species of Senecio^ Anaphalis, Ceropegia^ Fedicularis and 
Cyanotis, Most conspicuoiis of all is the tall Lobelia exceha. 

But the richest assemblage is found in the Sholas which, com* 
mencing at about 5,000 feet, ascend to the summits of the range. 
They are filled with an evergreen forest of tall, usually round- 
headed trees with a rich undergrowth. Of the trees, some of the 
most conspicuous are Miehelia nilagirica, Ternstrcemia japonica^ 
Qordonia obtusa, species of Ilex, Meiiosma, Ilicrotropis, Euony- 
mus, Photinia, Viburnum hebanthum, Eugenia (three species), 
and several of Symploeos, Glochidion, Araliace^e, and Laurineie, 
Of shrubs Strohilanthes takes the first place, then Rubiacem, 
with species of Eurya, Ligustrum and Vernonia. Of climbers 
there are Rosa Leschenauliiana, Jasminum hrevilobum, 
Gardneria ovata, Gymnema hirsutum and Elceagnus latifolia- 
The genua Impatiens takes the lead amongst conspicuous herba¬ 
ceous plants, and the beautiful Lilium neilgherrense is a notable 
feature. At lower elevations in the Sholas, Hydnocarpus 
alpina is a very noticeable tree, and in dry localities Rhodo¬ 
dendron arboreum and Vaccinium LeschenauUn. Two species of 
Bamboo are found in the Sholas, OBmelj,* Arundinaria WighHana 
in the higher parts, and Oxytenanthera Thwaitesii (also a native of 
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in the lower, where also three tree-ferns appear, 
Orchids and several species of Calctmus, all evidences ma 
f^er temperature. 

Sholaa similar to those of the Nilgiris occur on the Aaaimalai, 
Falni and other ranges of the Malabar Ghats, but these, being of 
a lower elevation, and in a lower latitude, harbour a more tropical 
vegetation. 

The most interesting feature of the Nilgiri Flora is its affinity 
with that of the cool regions of the far distant Khasia, Manipur 
and J^’aga Hills in northern Burma, Amongst trees and 
shrubs common to these two localities (and most of them to the 
temperate Eastern Himalaya also), are TernstrtBmia japonica; 
Itijpericum Hooherlanum and mpaulense^ Eurya japomca^ 
Rhamnus dahuricus^ Photinia Notoniana^ Rubtis ellipticus and 
thmcarpus^ Carallia integerrima, Rhododendron arboreum, 
Gaultheria fragrantimma md Gardneria ovaia, together with 
species of Kadsura^ Berberis^ Pittosporumy Elwocarpus^ Euon’* 
nymuSf Meliosma, Pygeum, Rosa, Viburnum, Zomcera, VaccU 
nium. The herbaceous plants common to the Nilgiri and 
Khasia Hills are too numerous to mention. Most of them 
are of European genera, and some are European species, as 
Stellaria uliginosa, Circcea alpina, Sanicula turopcea and 
Brunella vulgaris, Other herbaceous European genera are 
Thalictrum, Ranunculus, Cardamine, Geranium, Alchemilld, 
Fragaria, Potentilia, Parnassia, Lysimachia, Swertia, Halenia, 
Geutiana, Calamintha, Scutellaria, Ajuga, etc., with many of 
CyperacecB and grasses. 

Peat bogs,* which are of the rarest occurrence in India, are 
found in depressions of the Nilgiri Hills at about 7,000 feet 
elevation. Their chief constituents are the debris of grasses, 
sedges, mosses and rushes. The curious Iledyotis verHeillata, 
found elsewhere only in Cejlon, is characteristic of these bogs, 
whose surface is covered with a herbaceous vegetation of species 
of Utrkulana, ScrophularineoB, Eriocaulon, Xyris, Exacum, 
CommelytiacecB, Lysimachia, etc. 


I am indebtod to Mr. Gamble, C.I.Ei., F.U.S.> for an account of these 
peat bogs, which are the only ones in India of which the produce ia utilised 
for fuel. I am also largely indebted to the same excdllent botanist in respect 
:Of the Shola Flora. 
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‘hVNilgiri Hills have been largely and successfully pla 
exotic trees of temperate climates, amongst which the 
Australian gum trees and acacias are the most conspicuous. 

The Laccadive Archipelago^* situated in the Arabian Sea, 
120 miles from the coast of Malabar, consists of coral islets fringed 
with Coco-nut Palma. Its vegetation is Malayan with no 
endemic species. The trees have mostly been introduced by man, 
as Areca Catechu^ Ariocarpus inlegrifolia^ Morinda cUrifoUa^ 
Terminalia CaUfppa^ Eugenia Jamhos; other.^^, all littoral, 
arc probably the result of ocean-borne seeds, as Pandanus 
fasciculunSf Hernandia peUatUy Phonia alba^ Ochvosia 
horbonica^ Guettarda speciosa, Thespesia populnea. The 
herbaceous plants are chiefly the weeds of the Western Penin¬ 
sula. The littoral gra.s3 Spinifex mentioned at p. 37 was probably 
bird- or wind-borne. 


VI. The Decc4n Pkovince. (Seejp. 8.) 

Regarding the whole Western Peninsula south of the CangCvS 
Valley and east of the Malabar Ghats as one botanical Province, 
it is primarily divisible into two Sub-provinces; one, the elevated, 
usually hilly, sometimes mountainous,'plateau terminating eastward 
more or less abruptly at no great distinco from the sea in what 
are called the Eastern Ghats, from which the descent is more or 
less sudden to the low coast land of Coromandel, which forms 
the other Sub-province. The great plateau may prove to be 
further transversely divisible into 'Sub-provinces, but so little is 
accurately known of the distribution of plants over theJ^Deccan 
that neither the limits nor tha botanical characters of such can 
be satisfactorily described. Such may be— 

I. The region bounded on the south by the Ajanta Hills and 
Godavari river, exclusive of the plains of N.E. Orissa which 
belong to the Bengal Sub-province. It thus includes the upper 
valleys of the Nerbudda, Tapti and Malianadi rivers, belonging for 
the greater part to the political Provinces of Bombay, Central 
India, the Central Provinces, Western Bengal, Orissa and Berar. 


* 'ijke.Botany of the baccadive» ha8 been (^baustit'^ely explored and tlescribed 
by Major Pmin in the Journal of the Bomhaj NatureJ History Society, 
vol. vlii. (1892^, where 190 species of Plowering jjIanU are recorded. 
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illj and even monutainous! almost throughout, 
i'od isolated peaks or table lands to abovs 
the two loftiest are Parasnath in Hazaribagh elevated 
4,490 feet and Mahendragiri 4,500 feet in Ganjam near the sea. 

The Flora, (hough mainly that of other parts of the Deccan, 
presents besides a few types of the Eastern and Western Hima¬ 
laya, both tropical and temperate, aa epiphytic Orchids, species of 
Thalietntm and Herberts ; and what is more singular, a few 
plants elsewhere confined to the humid districts of Assam and 
Burma,* as Dysoxyhm procerum^ Pygeum actuninatumf 
Laiianthus laurifoliuSf Dysophylla Andersoni^ Ardisia depressa, 
Beihchmitdia fa gifolia^ and Cyclosiemon assamicus, 

II. The Deccan, in a restricted seme, the country between the 
Godavari and Kistna rirera, a much less mountainous region 
including Hydarabad. 

III. Mysore, roughly limited by the Kistna river on the north, 
and the lower course of the Cauvery on the south. U is more 
hilly than the Deccan proper and even mountainons in the Salem 
district, where the botanically unexplored Shevaroy and Kalrayan 
Hills are said to attain 5,000 feet elevation* 

lY. The small districts of Madura and Tennevelly, which forma 
prolongation of the Coromandel coast terminating at Cape 
Comorin. 

Over the Deccan Province deciduous forests are the most 
conspicuous feature on the plateau, and comparatively evergreen 
ones on the coasts and slopes with an eastern aspect. The Teak 
occurs at intervals over the whole area, but the Sal, which is 
common in the north, does not advance beyond the Godavari on 
the south or west of long. 78^ E. Much of the open countiy 
presents a jungle of small trees and shrubs, together with a 
herbaceous vegetation which is leafless or burnt up in the dry 
season. In the large river valleys and those of the higher hillSj 
types of the Malabar Flora penetrate far to the east. Of 
forest trees there are several hundred species, amongst which 
Sfercnltaceat, Meliacece^ Leguminos^y Comhretocem^ Bignoniaccce 
and VrticaccB are well represented. The Satin wood {Chlkrasski 
tabulari$)y Indian Red-wood {Soymida febrifttgd) yield the most 


♦ For a list of which recent discoveries, I am indebted to Major Fraio, 
of the Koyal Botanic Gardens, Calcutta. 
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i^^enlal Inilian timbers; tlio Toon {Cedreta Toma) one o 
ft useful. 'Ihe odoriferous Siindal wood (^Santalum album) is 
widely distributed over tbo area, as are the small trees Cochlos-r 
permttm Gostt/pium, Butea frondosa, and some species of 
BattAinia, all conspicuous in tbo dry season for their beautiful 
flowers. Of shrubs, species of Capparis, Grewiciy Blacourtia, 
Zixypkus, D'wxpyroi) Flaeggia, and JPhyllanthm are very 
prevalent,. often overgrown with climbing jBonispeTmarex, 
Malpighiacea, Toddalia, Cuscuia, Cassgiha, Smilax, Dioscorea, 
Atclepiadcm, Apoegnemy Ampelideai, and Convolvtdcueis. In 
rocky places the columnar jEupAorAia Tieriijvlia t\nd tortiJis ei^ 
conspicuous features. The herbaceous vegetation of the Deccan 
includes most of the common annuals and perennials of Bengal, 
amongst which Acanthacete notable. Commelynacem and species 
of the Labiate genus Leucas are more abundant than in any oUier 
Indian Province. Except in tlio northern districts Orchidete and 
^Scitaminetsan very rare. Of Palms there are Calamus viminalh, 
Phoenix sylvestris and Borassus ^adel/i/er, the two lalteo 
growing gregariously; and there are besides /*. acatdis aad 
,P. humilis all in the northern di.strict, .and an undetermined 
spMies grows gregariously in the Shevaroy Hills near Salem.' The 
chief Bamboos are Bambusa arnndinacea and Dendrocalamus 
strictus. Perns and their allies are very rare, except in the north, 
where 47 species are recorded from Chota Nagpur. 

The rich black cotton soil that prevails over large areas in the 
Deccan deserves a special notice, as being characterized by a 
peculiar assemblage of the indigenous plants of the Province. I 
am indebted to Mr. Gamble for the following list of its common 
trees, Capparis divaricala, Acacia arabica, Prosopis spicigera, 
ParUnsonia aculeata and Balanites Roxburghii; pf shrubs, 
Cadaba tndiva, Zizypkus nummularia, Cassia aurtetdaia, 
Calotropis proeera and Jalropha glandulifera; and of herbs 
Ihbiscns Trioniim, Momordtea cymbalarta, and Cressa cretica. 

Coromandel Sub-province.—Tho narrow strip of low-lying 
land between the Eastern Ghats of the Deccan and the sea is dry, 
hot, and, in many di.strict8, sandy. Except at the niouihsof the 
where Mangroves and other common estuarial trees 
and shrubs prevail, there is little to break the uniformity of ihe 
vegetation, which is of the Ueecan type with a: greatly reduced 



sliruba aboiiii'l, belonging to the genera FlaconrtWy 
Mandia^ Scutia^ Diospyros^ Mimusops^ Gm'cima^ Sapindus^ 


mj of species. Thickets of ihortiy evergreens and decid 
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Pierospertnum, etc; It is well known for being a favoured 
district for ' the production of Kux vomica, Satin TVObd, and 
Ebony {Diospyros Ebcniiin),^ Two very peculiar gregarious 
plants, a palm and a grass, form impenetrable spinous thickets 
in sandy soils near the sea; these . Fheenix fdrhiifera 
and iSpinifex squarrosiiSf of which hitter grout globular 
masses become uprooted aud. carried with the wind along the 
shore. 

In the'exfciennc . south the districts of Madura and Tinnevelly^ 
being sheltered from the monsoon by thePalni mountains on the 
N. and Oeylou on the E., are exceptionally hot and arid. The 
umbrella-Bhaped Jfcao/a is confined to these districts 

and to north Ceylon, regions which resemble Egypt in the 
prevalence of Coccultts Lmha, Capparis aphyllct^ and in the 
production of the finest Cotton, and of the best Indian Sennas 
(Casiia obevata and anguitifolia)* 

VII—The Cjetlon Pbovincb. (^eep, 8.) 

Ceylon, though so near in position to the Western Peninsula, 
and presenting so close an affinity to its Flora as also to those of 
both Malabar and the Deccan, nevertheless contains so large, a 
proportion of endemic genera and species that it constitute* a 
separate Province of the Indian Flora, Its botanical features 
coincide with its physical, the moist mountainous southern and 
south-western districts having a Flora of the Malabar type, and 
the hot dry northern districts one of the Coromandel type. It 
diffei-s from the Malabar Flora in having many more Malayan 
types. 

The number of indigenous Flowering plants in Ceylon is about 
2,800, under 149 Natural Orders, and that of Ferns and their 
allies 257 species. Of these 2,800 species no fewer than one 
third (940) are nou-Peninsular, of which again 160 are natives of 
other parts of India, the majerity of them being Burmese or 
Malayan, leaving 780 endemic Ceylon .species. The following 

D. Mbenum is also a native of Ceylon, but tbe Sandal wood is not - 
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1 . GraminefB ( 1 ). 

2. Leguminosa: (2) 
3» OrcltidecG (4). 

4. C^peracea* (5). 

5. Riihiaceoi (7)* 


10. Melasiomacete, 


7 * Acanthaceos^X^). 

8 . Cvnipositm ( 8 ). 

9, Urticarece. 


6. Enphorhiacem (0). 


The proportion of Monocotyledons to Dicotyledons is nearly 
1 to 3’6, and of genera to species about 1 to 2'6. Comparing the 
above decad with the W. Peninsular (p. 29) it is seen that 
Otchidem and RuhiacecB are more luimerous in Ceylon, Acan* 
thace^B much fewer ; and that Urticacece and Melastomacece 
replace Lahiatce and Asclepiadece, These changes all point to 
the stronger Malayan adiuity of the Ceylon Flora, vvhicli is 
further demonstrated by the following figures, where the letter C. 
indicates Ceylon, and P. the Western Peninsula :— 

Malayan affinity strongest in Ceylon—» 

DillcniacecB GuttifertB —g* TernstrcBmiacete ~9 

Dipterocarpece^^^ Sapindaccie Myrtacete 

MelmtomacecB 

Western Peninsular affinity strongest in Ceylon*— 


Capparidece Tiliaeece 


MeliacecB 

P.26 

Oleacem 

P.si 

Acanthacem 

P» 207 

Commeiyntteem 


Ampelidem XJmbeUifera:! — 


AscUpiadem Boragine(R 

LabiattB > UliacBce 


Four Ceylon Orders are absent in the Western Peninsula, 
CactacecB, Stylidiea:^ KepenthaeecR^ and Monimiacece; and four 
FeninsuIaV Orders are absent in Ceylon, Moringe^, SaHcinetsc^ 
Qnetacece, and Coniferce, Of the above, Cactacece is the most 
noteworthy, being represented by the only species of that vast New 
World Order which is known to 1)0 indigenous in the Old World, 
namely, JRhtpsalis Cassyt/ta, nho a native of tropical America, 
Africa^, the Mauritius and Madagascar. The absence in Ceylon 
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iferte and ogpeciHlly’ of SaiicirreoB i*? remarkable, Sr 
^sperma being a ver/widely spread Indian shrub or srnail tree, 
Ceylon possesses no fewer than 23 endemic genera, of whicfa 
10, comprising 46 species (all but two endemic), belong to the 
typical Malayan Order of Dipterocarpece^ which is represented by 
only 12 species in tlie Feiiinsula. The principal Orders con¬ 
taining very many endemic species are Orchidem 74, UiihiacecR 72, 
Euphorhiactis Melastomaccm 38, and Myrtacem 26; and of 
genera SlrohUantheSy Engentay Memeeylony PhyllanthuSy and 
Hedy Otis, Tlie genus Impatiens abounds; upwards of 21 species 
are recorded, neiirly all of them endemic. Of other conspicuous 
Orders, Orchidece contains 160 species, more than half of them 
endemic. Of Palms, eight genera are endemic, and there are 18 
endemic species, exclusive of the introduced Betel-nut, Borossus 
and Coco-nut. The Talipot {Corypha umbraculifera) is one of 
the most imposing of the Order. Tho Nipa occurs rarely, 
Ceylon being its western limit, Australia its eastern. Cycas 
circinalis is common in the forests. Of Bamhuse<e there are five 
genera aud 10 species (of which four are endemic). At eleratioas 
above 6,000 feet a few temperate northern genera appear, 
fewer than might l>avo been expected in mountains that attain 
heights of upwards of 7,0lX) and 8,000 feet. Of these genera, 
Agrimmiia, Cratofiirdia^ and Foterium are not Peninsular. The 
following are also Peninsular: Anemone, ThalictTum, BerberU^ 
Cardamine, Viola, Cerastium^ Geranium, liubus, Fetentilla^ 
Alchemilla, Sanicula, Fimpinella, Feucedatmm, Galium, 
Valeriana, Dipsaeus, Arlemisia, Vuccinium, Gualtheria, Rhodo^ 
dendron, Gentiana, Swerfia, Calamintha, Teuermm, Allium^ 
Of Peninsular temperate genera that are absent in Ceylon, 
Frayaria and Rosa are two the occurrence of which might liavo 
been expected, both being Nilgiri genera. 

Eemarkable features in the vegetation of Ceylon are the Fatanas, 
grass^ or shrub covered stretches of country, most prevalent in 
the south-east of the island, from the sea (o 6,000 feet altitude. 
They are partly natural and partly due to tho destruction of the 
forests. A peculiar, endemic, pale green Bamboo covers hundreds 
of square miles of these Fatanas, Ochlandra stridula, so called 
from the crackling noise caused by treading on the broken stems, 
in grassy places Imperata amadinacea prevails; and in scrub- 
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such tropical trees occur as Pterocarpus Marsupi 
\Ttya arhorm^ Phyllanihus Emhlicay Terininalia Belerica 
and 21 Chebula. At lugUer levels Rhododendron arhoreum 
appears. In moist districts a fern {Ghichenia linearis) occupiejS 
the ground.* 

The Maidive Archipelago, a very large group of Coral Islets 
with few other (lowering plants than Coco-nut Palms, littoral 
Bhrubs, and weeds of cultivation, lies about 400 miles S*W. of 
Ceylon, to which the group is subordinate. A list of 116 specie^ 
exclusive of Cyperacem and Graminece^ is given by Mr. F. Lewif*, 
F.L.S., who has published an exhaustive study of their Botany in 
the Indian Forester, vol, xxviii (1002) p. 211. 


VIIL— The Burmese Province. {See p. 8.) 

Burma is botanically by far the richest Province of British India, 
end at the same time, ns snob, the least known. This is duo to its 
great area; to its variety of climates, from a littoral and southern 
of great humidity to a drier interior, almost arid in places ,* to its 
complicated By stems of mountain ranges ; and to its many geological 
features and surface soils. The greater part of Burma having 
been only comparatively recently brought under Briti.sh rule, very 
large areas of it are as yet in great part botanically unvisited. 
This is especially the ca.se with the meridional ranges of Chitta¬ 
gong and Arakan, which extend for 500 miles along the Bay of 
Bengal attaining an elevation in parts of 6,000 to 8,000 feet; 
and with the many continuous or broken often multiple ranges 
bounding Burma on the east from Assam to the Keda district of 
the Malay Peninsula, which extend for 1,500 miles, and reach 
even greater elevations. There are also subsidiary longitudinal 
ranges betweeen the great rivers that have never been botanized, 
and arid interior areas with little or no rainfall. 

The Burmese Province when better known will probably prove 
to be botanically divisible into four Sub-provinces, before dis¬ 
cussing which some general observations on the cardinal features 
of ite whole Flora are necessary. Its recorded species of Flowering 


* For an eicellent detailed account of the Patanas vegetation, see H. H. 
W. Pearson, F.L.S., in Journal Linnean Society, Bot. xxiiv (1890) 300 and 
xxxvi (1903) 430. 
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iteiimount to about 6,000* under 161 Natural Orders, 
ibllowiog ten are tbe dominant, tiie numbers following^ 
Brackets showing their corresponding positions in the tropical zone 
o£ the Eastern Himalayan Province on the north (p. 12.) 

1. Orchideai (1), 6. Acanthace<s (iO) 

2. LeguminoscR (2), 7. Cyperacece (6). 

3. Graminem (3). 8. Urtuaceas (4), 

4. Ruhiacem (7). 9. Compontm (8). 

5. BuphorbiacetB (5). 10* Scitamimce, 

The proportion of Monocotyledons to Dicotyledons is about 1 to 
2 * 3 ; of genera to species 1 to 3 • 25. One Order alone (Scikmine^) 
is not in the Sikkim decad. Acanthacece are relatively much 
more numerous in Burma, UrticacecB in Sikkim; but these pro¬ 
portions are founded on very insufficient data. Over and above 
the Orders included in the decad the following are very largely 
represented in Burma 

MagnolimccB (21 sp.), Dipterocarpecc (26 sp.), Begoniacea? 
(43 sp.), Melastomacc<B (57 sp.), Gcsnerace^e (GO sp.), 
AtclepiadecB (100 sp.), Cupulijerm (44 sp.), Laurinem (100 sp.) 
Myristicece (II sp.), Coniferm (8 sp.), Cycadem (3 sp.), PalmefB 
(68 sp.), Fandamcs (12 sp ), Bamhusece (68 sp.). Balsams end 
Ferns abound, but data are wanting for even a rude estimate of 
their numbers ; about 40 Balsams have been collectod. The Co¬ 
niferous genera are Cephalotaxm, Tdxus^ Dacrydium^ Podocarpus 
(2 sp.) and Pinus (2 sp.). Of Orchideoi^ 700 species are 
recorded. Burma being in the main a forest-clad country, it may 
be well fts an initial step, in sketching what is known of its Flora, 
to regard it as a whole under this point of view. Fortunately 
Kurz in his Forest Flora of British Burma] has classified the 

♦ In the retified and enlarged edition of Mason’s Burma ” by W. 
Theobald (1883) 3,546 species of Flowering plants and 215 of Ferns and 
their allies are recorded, and the proportion of Monocotyledons to 
Dicotyledons is 1 to 3*4. The first of these classes has evidently been 
neglected by collectors, as is shown by Graminea ranking only 8 and 
Cyperaccd? 10 in the decad of largest Orders. Mason’s Burma is of course 
the old Political Province of that name, which does not include tbe nortiicrn 
districts here included in botanical Burma. 

t In this work Kurz has given under each class.of forests a multitude of 
example! of their constituent plants. 
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a» kriown to him with remarkable lucidity, I 
refore, before proceeding to indicate botanical sub-divisions of 
the Province, eummarize his chief results, premising that the 
northern districts which are politically in Assam, and which 
I regard as a Sub-province of Burma, are not included in 
his work. 

The forests are classified by Kurz according as they arc ever¬ 
green or deciduous, in relation to their elevation above and 
proximity to or distance fronri the sea, their climatic and 
geological conditions, and the nature of the soii'’^' in which 
they grow ; to which are added observations on their associated 
planig, shrubby and iierbaceous. 

1. Evergreen littoral forests. These are estuarial, and of the 
same diameter and with tlie same conditions as the Sundarbans 
of Bengal. They appear at intervals along the coast. 

2. Evergreen swamp forests occupy the lowland and depressions 
in alluvial plains, and borders of lakes and rivers. They shelter 
a multitude of trees, shrubs and herbaceous plants, the most 
characteristic trees being Mangifeta longipes Xantho 2 >hyllmn 
iglaucum, 

3. Evergreen tropical forests are the most strongly Malayan; 
they affect the humid coast districts and are the special home of 
Dipterocarps, Palms, and Bamboos. They prevail along the 
coast range from Chittagong to Tenasserira. 

4. Evergreen Hill forests succeed the tropical above 3,000 feet 

elevation. Oaks and their allies are characteristic, and, if the climate 
is sufficiently damp, epiphytic Orchids appear. Above 6,000 feet 
this forest becomes stunted and in it Bhododendrons (including 
R, arhoreum) Eurya^ Honeysuckle, dwarf Bamboos and 

other temperate shrubs appear, with Anemone, Viola, Gentiana, 
the common Bracken, Mosses and Lichens. The crests of the 
ridges ore often crowned with clumps of Pinm Khasya towards 
the north and P. Merhisii towards the south. 

5. Open deciduous forests affect diluvial or older alluvial soils; 
the Eng {Dipterocarptis tuTbinatus)^ whence the name of Eng 
forest, is the characteristic tree, and there are other species of the 

same Order, together with a few Oaks, Palms and Bamboos. 

.. 1 ^---—— - 

* The soils are laterite, or are (krived from f-andetone or calcareous rocks, 
or Bftbae, or swampy. 
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ry deciduous forests recall the vegetation of the Decc| 
i^ia Catechu is characteristic, and gives its name (Cuich) to 
a special class of forests in which it is the most valuable tree. The 
soil is usually calcareous. 

7. Mixed deciduous forests are of two classes, an upper and a 
lower. The upper are restricted to sandstone or metaniorphic 
soils; Teak is the characteristic tree, Falms and Dipterocnrps 
are few, Deccan types are numerous, i^he lower deciduous 
forests occupy alluvial soils, and have, consequently, a different 
undergrowth. 

8. Dune forests are deciduous and mixed; they are littoral, 
occupying calcareous sands and gravels. Species of Erythrina^ 
Bomhax, AfzeHa, and some estuarial plants occur in them, with 
Cycas Rumphii and P and anus fascicular is. Tpomoea hiloha and 
ci*eeping grasses cover the sands, 

9. Bamboo jungles are formed of many species of Bambusece, 
often presenting impenetrable thickets and strangling other plants. 
Seldom more than two species are associated together. 

10. Savannahs are limited tracts of what would be swamp forests 
had they more trees in them. They are covered with tall coarse 
grasses, as Saccharum spontaneum, Arundo madagascariensisi* 
Phragmites Karka^ Polytoca harbata^ many sedges, and in drier 
places Tmperata arundinacea. 

Assuming Burma as a botanical Sub-province to be divisible 
into four, a Korthern, Western, Eastern and Central may be 
outlined as follows ;— 

Northern Burma ^,—A mountainous country extending for 
500 miles in a N.E. direction from the great bend of the Brahma, 
putra in Bengal to the Chinese portion of Yunnan. Its northern 
boundary is the range of mountains flanking the Assam valley on 
the south. Politically it belongs to Assam, and its chief districts, 
beginning at the west are known as the Garo, Khasi, Nowgong, 
Jaintia, Naga, Fatkai and Manipur Hills, the direction of all 
which is from S.W. to N.E., except in Manipur where they trend 

* Neyraudia madagascariensisy of FL Brit. Ind., Tii, 305, ^hich I)r. Stiipf 
has recently proved to be a species of the African and Australian genns 
Trtraphis. 

t This botanical Sub-region is recognized by Major Prain (see Botamcai 
Survey of India, vol. i, p. 284) who refers to it the Lushai Hills, Tippera, 
Chittagong, Arakau, and the Andaman Islands. 

jj 2 
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to S. Tho average height of those hills maj be 4,00' 
feet, with a few peaks rising to above 10,000. The climate 
is of maximum humidity ; there are no arid areas as in Central 
Burma. The vegetation throughout this Sub-province approxi¬ 
mates to that of the Eastern Himalaya, differing conspicuously 
in the absence of m Alpine zone, and of any species of Piceuy Abiesy 
TsmjUy Larix or Junipemsy and in the presence of Pinus Khasya 
and of a Pitcher plant (^Nepenthes), From that of Central and 
Southern Burma it differs in the absence of Teak, in the paucity of 
JDipterocarps, in the presence of Sal which, in the Garo Hills, finds 
its eastern limit, and of Pin us Khasya, which is replaced further 
south by P. Merkusii. In the valleys and lower elevations the 
vegetation of the tropical zone of the Himalaya prevails, but at 
elevations above 4,000 feet temperate genera and species mainly 
replace them, many of them identical with the Himalayan, though 
maintaining a lower level by 3,000 feet or more. Such are, of 
herbaceous plants, species of Ranunculus, Anemone, Thalictrurn, 
Pelphinium, Corydalis, Geranium, Jmpatiens, Drosera, Astra^ 
gains, Mubm, Poimtilla, Fragaria, Sanguisorha, Astilbe, Par- 
nassia, Valeriana, Senecio, Fedicularis, Frimnla, Tqfietdia, 
Iris, Allium, Paris, and many others. Of temperate shrubs, there 
are species of Berbevis, Cleyera, Camellia, Eurya, Saurauja, 
Ilex, Neiliia, Luculia, Vibttrnum, Ligustrum, Rhododendron, 
Vaccinimiy Gauitheria, and many others of Himalayan type. Of 
trees at the high level, amongst the most conspicuous are Bhodo-’ 
dendron arboreum, species of Magnolia, Manglietia, and 
Michelia, Acer, Pmnus, Fyrus, Fieris, Bucklandia, Alnus, 
Betula, Carpinns, Quercus (20 sp.), Taxm, and Finus Khasya, 

A conspicuous feature of the western district of this Sub- 
province is the open unforested character of elevations above 
4,000 feet, reminiscent of the Milgiri Hills aud presenting genera 
of trees, shrubs and herbs common to those far distant regions 
(see p. 33). It is in one spot of a few yards wide alone in all 
Burma * (in the Jaintia Hills) that the pitcher-plant {Nepenthes 
hhasiana) is found growing prostrate amongst wet grass and stones, 
at an elevation of about 4,COO feet. It is tho northernmost known 


^ In Mason’s Burma (vol. ii. p. 380) a Nepenthes is reported to have been 
found in Mergui by the Rev. G. Parish, but its discovery has never been 
pouiirmed. 
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It of this singular genus, its British Indian congeners b|i] 
of Ceylon and the Malayan Peninsula, the latter 1,500 
miles to the southward, and they are all climbers. It has not 
been found elsewhere. 

To the eastward the loftier regions of this Sub-province are 
forest-clad, Bamboos often replacing the arboreous vegetation 
and dominating the scenery. It is a singular fact that Manipur, 
the most distant of the districts from Sikkim, possesses species of 
the latter country not hitherto found elsewhere in Burma, 

Western and Southern The botany of this humid 

strip of land between the sen and the crests of the Chittagong and 
Arakan Hills differs from that of Central Burma, being interrupted 
by the estuarial Flora of the deltas of the Irrawaddy, Sitaung and 
other rivers, eastward of which it reappears along the Tenaaserim 
coast to Mergui. Though many collections have been^ made in 
different parts of it,* these do not suffice to supply a decad of its 
dominant Natural Orders. The nature of its tree vegetation may 
be gathered from Kurz*s classification given above, which is that 
of a dense evergreen forest where Dipterocarps (26 sp.), Oaks 
and Bamboos are conspicuous features, some of the first of these 
towering over all other trees. Ferns, scandent Palma and Orchids 
abound, of which latter Order novelties are still being sent '‘.o 
botanical eatablishmenta in India and Europe. The general 
character of the vegetation may be gathered from Nos. 3 and 4 of 
Kurr/s clasBification of the Burmese forests (p. 42). In detail it 
may be supposed to contain many plants of the temperate regions 
of the North Burmese Sub-province. 

Eastern Burma ,—The Flora of the compli(;ated ranges of 
mountains intervening between Burma and China on the north 
and Siam in the south is all but unknown. They have been 
visited by few botanists or collectors, and their very limited 
collections throw little light on the interesting question of the 
community or diversity of the border Floras of these three 


* Especially in Pegu and Tcnasserim. In the latter couniry Griffith, in 1832, 
commenced his Indian career as an explorer of botauically unknown regions, 
which occupied 13 years of his life without a break, and extendetl from 
Afghanistan to the Chinese frontier in Assam, and from Bhutan to the Malay 
Peninsula. I^arge collections in the Mergui Province and Archipelago were 
subseguently made by Mr. Heifer. 
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'ies. Only four such collections are known to me; L)g 
t Potttnger’s in the Kachin Hills, Sir H, Collettes in the 
Shan States, and those of the Iteverond 0. Parish and of Thomas 
Lobb in the Tenasseriiii Mountains. 

Lieutenant PottingePs collections were made in 1807 at elevations 
of 450 to 7,000 f(3et in a mountainous country in the extreme north* 
east of Central Burma, between lat. 25° and 27° JST., and long. 97° 
and 99° E .; that is a little to the eastward of the Hukum valley 
by which Griffith entered Centrol Burma in 1836. They were made 
under great difficulties, owing to the climate and to the hostility of 
the natives, so that a large proportion of them were lost. In Major 
Praiu’s account* of this collection he records 601 Flowering plants 
and 27 Ferns and their allies, of the former of which 41 are endemic 
new species, including a new genus of Legumhiosm {Cruddasia 
insignis)^ and another allied io Escallonia. Hot a single Oak is on 
the list, which is very remarkable (the specimens were presumably 
lost). Teak here finds its northern limit in Burma (the trees of it 
were gnarled); as does Shorea siamensis^ the only Dipteerocarp on 
the list. The Tea plant was found throughout the route. Only 
four Species of Jrnpatiens were collected, but many were seen. 
Of the few plants hitherto supposed to he endemic in China, but 
DOW found also in Burma, the most conspicuous were Wistaria 
chmensiSy Rhododendron indieumy and Gehemium elegans, which 
latter is not included in the Flora of British India, although it had 
been found in Assam. The following are the 10 dominant Orders, 
with their approximate number of species in each :— 

1 . Orchideo^y 77. 6. UrticacciB 20. 

2. LeguminoscBy 60. 7. EuphorbiacecBy 18. 

3. AcanthacecBy 26. 8. Compositce, 17. 

4. Buhiaceosy 25. 9. Scitamineasj 17. 

6. LahiatoBy 20. 10. Aroideoiy 17. 

The contrast between the Kachin collection and that made by 
Sir H, Collett only some 200 miles to the southward in about 
the same longitude, and for the most part at similar elevations, is 
startling, and can only be accounted for by assuming that in both 


♦ Hecords of the Botanical Survey of India, vol. i. (1898), p. 215, with 
two maps. It contains a most inslructWp article “ On the Nature and Affinities 
of the Kaobin Flora.” 
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be number of species collected was too small for an iasi 
tM>eoraparisoii, Of Pottinger’s 601 Flowering plants not 
are recorded among Collett*s 843. 

Sir H. Collett’s collections were made in 1887-88 in Upper 
Burma and the Southern Shan States; that is in the valleys of 
the Salween and Sitaung rivers, lat, 19^^-214 N., long. 

E.; and on Popah, a mountain 6,000 feet high, in 
the Irrawaddy valley. They contain 843 species of Flowering 
plants which have been enumerated by himself and Mr. Hemsley 
in the Journal of the Xinnean Society where no fewer than 83 
are described as new and endemic. The most remarkable of the 
novelties were Osteomeles anthyllidifoUa^ a Rosaceous shrub 
resembling the Blackthorn, previously known as a native of China 
and of some Pacific Islands, all whose congeners are Andean ; a 
Rose and a Honey'Snckle {Rom gigantea and Lonicera HiUUhran^ 
diana)y both with flowers of extraordinary size, and a new genus of 
Leguminosm {Neocollettia). The collection coutainecl nine Oaks. 

Though so near the Chinese frontier, few species of that country 
were added to the Burmese Flora; the most interesting was a 
species of a monotypic Chinese Euphorbiaceous genus. 

About 25 of tbe species and one^fifth of the genera are British. 

The following are the 10 dominant Orders in Sir H. Collett’s 
collection, with the approximate number of species in each 

1. Leguminosm^ 90, 6. Acanthacem, 30. 

2. GraminecRy 80. 7. Convolvulacem^ 29. 

3. CompositcOf 60. 8. Euphorbiacemy 2o. 

4. LabiaicBy 4:1, 9. Orchidemy 22. 

5. Rubiacemy 30. 10. Verbenacemy 21, 

The collection, having been made at various elevations between 
3,000 and 12,000 feet, is one of mixed tropical and temperate 
types, the latter descending as low as "4,000 feet, according to 
Sir H. Collett’s observation. The most salient features of the 
collection are the fewness of Orchidem and the large number of 
Compositm ; but very many Orchids have since been found in the 
same collecting ground, chiefly around Fort Stedman and the Tale 


♦ Botany, vol. xxviii (1890), with a fuU account from Sir H. Collett’s pen 
of the ve^etatiou of the tracts he visited, 
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Tectona HamxUoniana is iiicluded, but not the 
(71 grandis), 

riie Reverend 0, Parish’s collection, and that of Thomas 
Lobb, a collector for Messrs. Yeitch, are o-hiefly Orchids, of 
which interesting species were discovered in Mulyet and 

Mokfti mountains, altitude 5,000 and 0,c300 feet, in Tenasserim. 
The existence of a Nepenthes in Mergiii is alluded to on p. H 
(footnote). A more remarkable discovery, if confirmed, is that of 
a Raffle&ia in the pass of Ta-ok, east of Moulmein, at an eleva¬ 
tion of 3,000 feet, recorded by Mr. Tlieobald in Mason’s 
Burmaf ii., 828. 

Central Bxmna, between the Arakan ranges and those east 
of the Sitaiing river, is divisible into two regions, a northern 
dry, and a southern humid, but in what latitude the change of 
cliiimie becomes marked by the vegetation is not determined j it 
is, no doubt, irregular in its course, and influenced by the great 
rivers, by the hills between these, and by proximity to the Arakan 
range which exhausts the moisture of the south-west monsoon. 
One small district, that of Minbu, between the Irrawaddy and 
Arakan, in lat. 20** IsT,, is spoken of as being a desert,.no doubt 
figuratively.’’* The character of the Upper Centrtd vegetation is 
largely, if not typically, that of the Deccan Province; it agrees 
with that of No. 6 in Kurz’s clasBification (p, 43), in being 
mainly dry deciduous. Two species of Teak (Tectona grandts 
and T. Hamiltoniand) occur, wdth many Leguminous trees, Acacia 
Catechu often forming forests, and more rarely Diptcrocarpus 
turbinatus. 

The Andaman Islands have been visited by botanists at few 
and distant points only, of which the chief is Port Blair. Kurz 
collected in them 560 species of flowering plantsf; and Major 
Praia, who visited several of the smaller Islets, Barren Island, 
Narcondam, and the Coco as well as one of the main Islands, 


♦ Qaito recently this especially arid district has been botanized by 
Cftpt. Gage of the Calcutta Botanical Garden, under the direction of 
Major Praiu, who will doubtless soon publish the result. Its Tlora is 
expected to prove almost purely Deccan. 

t See for details his Report to the Indian Government on the vegetation 
of the Andamans, where the species tire all enumerated and dia<jussed. 
Memoirs and Memoranda by D. Brain, Calcutta, 1894, 
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perhaps 150 to Kurz's record. The total would probi 
Exceed one-third of the whole Flora. The forests with which 
most of the Archipelago is clad are typically Burmese and are 
regarded by Kurz as a less developed stage of hia seventh class, 
mixed evergreen and deciduous. Their most remarkable feature 
is the apparently total absence of the Cupuliferous genera Quercus 
and CastanopsiSf of the first of which there are 40 species on 
the neighbouring continent, and of the second 11. 0£ .Diptero* 
tar])em there are very few, of Myristica 4. Considering however, 
that nothing is known of the vegetation over nearly the whole 
of the Archipelago and that its interior hills which reach 
2,400 feet in altitude have not been botanized over, it is evident 
that it would be premature to regard the apparent absence of 
Cupuliferoi as an ascertained fact, or indeed that of any of such 
other desiderata as Mr. Kurz indicates, namely Magnoliacece^ 
Onagracecef UmbelHferoiy VacciniacemySorophularinesey LabiaiWy 
PolygonecBy Amarantaeemy Saholace<Py ConiftrceyPontcdtriacemy 
Hypoxidtmy and other small families, and all fiesh-water plants. 
One Coniferous plant {Podocarpus) is included in his Forest 
Flora as a native of the Andamans, and others of the desiderata have, 
since the publication of that work, been found by Major Prain. 

The Nicobar Islands are even less known botanically than the 
Andamans, and it is questionable whether they belong to the 
Burmese or to the Malay Peninsular Flora. They were visited 
both by Mr. Kurz,* who collected on Katchall and Kamorta 675 
Flowering plants ^and 60 Ferns and their allies, and by Major 
Prain, who obtained 110| on the islets of Car Nicobar, Batti Malv 
and a few other localities, adding considerably to his predecessor s 
list. The general character of their vegetation is that of the 
Andamans, with the apparent absence of Dipterocarpemy 
Datiscaceosy and the Podoearpus, The presence in the Wicobars 
of a genus of Monimiaceccy, an Order elsewhere in British 
India confined to the Malayan Peninsula and Ceylon, would 
indicate a closer affinity with these Provinces. On the other 
band the occurrence of Capparis ambigua, a plant confined 
to the two Archipelagos, indicates a comnjunity in their 


• See Journal of the Asiatic Society of Bengal (1876), p. 105. 
t Enamerated and fully discussed in his Memoirs and Memoranda. 
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It would be interest tug to know whether any specii 
'e/?entAer^,ofwhich 8 are found in the Malay Peninsula, exist 
in the Nicobars. 

IX, Malayan Peninsula Province. (See p, 8). 

Except the Island of Penang, and the Protected States of Perak, 
Selangor, and the British territories of Wellesley, Malacca and 
Singapore, little is known of the Flora of this Peninsula, the 
greater part of which is under the Siamese dominion. Of 
the range of mountains which forms its backbone and which 
rises to peaks 4,000 to 7,000 feet in height, two only have 
been visited botanioally, namely one, alt. 7,000 feet, in Perak, 
and Mt. Ophir, alt, 4,183 feet, in Malacca. It is hence obvious 
that materials do not exist for estimating with any approach to 
finality either the Flora as a whole or the relative niunber of its 
dominant Natural Orders. 

Except when cultivation interferes, the whole Peninsula is 
clothed with an evergreen vegetation, that of the shove being 
estuarial. Mr. Ridley informs me that the number of species of 
the Peninsular Flowering plants in the rich herbarium of the 
Royal Gardens at Singapore is 4,647, and of Ferns and their 
allies 368 ; but this does not include many species discovered 
by collectors sent from the Royal Gardens, Calcutta, which are 
in course of publication* by Sir George King, The 10 dominant 
Orders are, as given me by Mr, Ridley, (he following, to which 
I have added in brackets their corresponding position in the 
Burmese decad;— 

1. Orchidem (1). 0, Qraminem (3), 

2. Leguminosw (2), 7. Scitamtneix: (10). 

3. Euphorbiacecs (5), 8. MelaHomacexe. 

4. Rubiacere (4), 9. Cypetacem, 

6, Anonacece. 10, Urticacem (8). 

The proportion of Monocotyledons to Dicotyledons is 1 to 2*2, 
and of genera to species 1 to 2 3. The numbers attached to the 


♦ In tho Journal of tho Bengal Branch of the Royal Asiatic Society, ^here 
iescriptions arc or will be given of all the known fioweting plants of the 
Malay Peumsuln. The large Orders not yet worked up for that work, 
which may interfere with the sequence of the above decad, are Euphorhiaceaf 
Xaurinece, and Urlicace^, 
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lers in this dacad afford striking evidence of the 
^ een the Fionas of Burma and the Malay Peninsula, which 
may be even more forcibly illustrated by the following contrasts, 
where the letters M, and B. represent the two Provinces 
Orders with a great preponderance in the Malayan Peninsula^ 


Dilleniacece 

B.s 


Bijeinece 


M, 24 


Dipterocarpem > 


B. u 
M. S3 


A nacardinceie 
Melastomaceas 


B. 20 
M. (17 
B, 85 
M. 13 C^ 
B. C3 


Folyt/ahce 

M, S3 


Comiaracem 


B. 15 


QuttifercB 

Meliacem 

Myrtacem 


Myristkaceoi 


PalmetB 


M.i42 


Nepenthes 


Miii, 
B.20 
M. 90 ^ 
B. 89^ 
M, 133 
B. 60 ’ 
M.7 


B;3 


B.68 


Orders with a great preponderance in Burma— 

Leguminosm 
AcanthacecB 


Capparidecet > 


11. 20 


Balsaminece > 
B.40 


Rosacea: 


Labiatm 

B. 40 


Compositm 

* B.160 

CupulifercB 


M. ^7^ 

bTsso’ 

M, 

B, 236* 


B. 46 


Bambusece 7 ^' 

H, 15 


This latter statement demonstrates the much stronger affinity 
of the Burmese Flora with that of the Deccan. The maximum 
difference between the two Provinces is shown by the genus 
Im 2 }ai{enSythe 7 Malay Penia.sula species being altogether different 
from the 40 Burmese. One species is the most singular of all 
known Balsams {/, mirabilis), with a simple or branched trunk 
often four feet high and as thick as a man’s leg, It is a native 
of the small island of Lanltani off the coast of Kedah. 

Of Conifers 5 species are recorded for the Peninsula belonging 


to the genera Agathis, Dacrydiumy and Podocarpus ; of Cycadece^ 
only Cycas Rumphii. The small Order Monimiacece^ of which 
two genera and as many species are natives of the Peninsula, 
is unknown in Burma (though inhabiting the Nicobars), but 
is represented by two species in Ceylon. 

The islet of Penang, lying opposite the coast of Wellesley, 
distant 10 miles, demands a separate notice, if only for the fact of 
the astonishing number of species, and so many of them arboreous, 
that it eontains. Though its area is only 106 sf^uare miles, and 
its greatest elevation 2,750 feet, yet, according to a catalogiie of 
its flowering plants drawn up and printed (1894'.>) by Mr. C. Curtis 
P.L.S., Assistant Superintendent of its Forests, it contains 1,813 
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together with 173 Perns and their allies. With the’ 
ion of one, the 10th {Apocymm replacing SeiiaminecB) 
the ten dominant Orders are the same ns those I have given as 
the decad of the whole peninsula, but they do not follow the same 
sequence, Rubiacem ranking first, Leguminosm fourth, and 
Orchidem third ; and the proportion of Monocotyledons to 
Dicotyledons is very different, 1 to 4*1. Other Orders largely 
represented are Myrtacem 35, Acanthace<jB 31, Dipierocarpeae 28, 
Myristicacem and GuttifercB 25 each, CupitUferm 17 (of which 13 
are Oaks), Palms 34. Of Cotnp6sitcB there are only 23; of Bam¬ 
boos one only, of Nepenthes Zj of Oyranosperms 8 {Gneium 4, a 
Ditergdium, Agathis^ and 2 Podocarpi). 

The Cocos and Keeling islets, in the south Indian Ocean, 
600 miles S.W. of Java, and still more distant from Singapore, 
are British possessions, which have in recent years been transferred 
from the Oovernment of Ceylon to that of the Federated Malay 
States. Their scanty Flora is purely tropical Indian, and in 
great part littoral. Mr. H. B, Guppy spent ten weeks there, and 
made a very interesting collection of seeds and fruits cast up on 
the shores of Keeling’s Island, of which a list has been published 
by Mr. W. B. Hemsley, F.R.S,-—See Nature, xli., 491, 492 ; 
and Science Progress, i., 40. 
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APPENDIX A- 

Flora of the Kura?n Valley* {See p. 8.) 

The Kuram is the only valley in the long range of mountains 
bordering Entish India on the west of the Indus of which 
the Flora has been described. It was exhaustively explored by 
Surgeon-Major J. E. T. Aitchison, F.R.S., in 1879-80, who 
collected in it about 900 species of Flowering plants, and 26 Ferns 
and their allies^. The valley is nearly 100 miles long, and the 
elevations at which the collections were made varied from 2,000 
feet above the sea at the mouth of the valley to 16,000 feet on 
its flanks; that is from the tropical Flora of the Indus Plain to 
the alpine of the HirnMaya, Of the 93 Orders to which the 
Flowering plants belong, the following 10 are the dominant. The 
added numbers in brackets indicate the positions of the same in 
the Western Himalayan Province:— 

J, €ompont<B (2), 

2. Gramineoe (1). 

3. Leguininotm (3). 

4. Lahiatm (5). 

5. Mosacece (9). 


6. Cruciferee (8). 

7. Umbelliferm, 

8. Ranumulaceee (6). 

9. Boraginece, 

10. Cyperacem (4). 


The low position of Cyperaeoe^ and the subjection of Gra- 
minem to Composttce, may be attributed to the dryness of the 
climate, as also may the prevalence of Boraginem* The genera 
and most of the species are Himalayan, the chief exceptions being 
such plants as Herniaria and Peganum which are typical of 
the Indus Plain. The nine Coniferce^ which include the Deodar, 
are all.Himalayan. The only Palm is ^annorhops Ritckteana, 
which extends from the Salt Range to Sind and Baluchistan. The 
distinctively Oriental genera, such as Pistacia and Eremurus^ are 
few. Of Bamhmece there are none. On the whole, the Flora 
may be regarded as a dying-out Himalayan, and not as typically 
Oriental. It differs considerably from that of British Baluchistan. 


♦ Journal of the Lmnean Soeiety of London, Bot. vols. xviii. and xix. 






Flora of Britiih Baluchistan^ {See p. 8.) 


The small tract of country (about 180 miles long) bearing the 
above name is enclosed between Afghanistan and independent 
Baluchistan. It is mountainous, 6,000 to 8,000 feet elevation 
above the sea, with peaks rising above 10,000 feet, and its climate 
is one of great extremes of cold and heat. Kofc having been 
made over to the Ctovernment of India until the early volumes 
of the Flora of British India were considerably advanced, its 
plants were not taken up in that work. 

Only three botanists have collected in it. GrilBtb^ in the spring 
of 1839 passed through it when accompanying the army of the 
Indus from Shikarpur to Kandahar, Di\ Stocksf visited it in 
the npriog of 1850, and Mr. J. H. Lace, F.L.S. (of the Indian 
Forest Department) resided in it from 1885 to 1888. Some 
of the plants collected by the first two travellers are included in 
Boissier^s Flora Orientalis, and excellent observations on the 
vegetation of the country are published in the works cited helow. 
Mr, Lace alone was enabled to make a detailed botanical explo¬ 
ration of the district. He collected upwards of 700 species, which, 
aided by Mr. Hemsley, he has publivshedj, prefacing his account 
with an exhaustive description of the botanical features of the 
country. These materials prove the Flora to be Oriental, with 
an admixture of Himalayan and Indian plants ; it is Afghan 
in short, and very different from that of the Indus Plain, and of 
Baluchistan in its lower levels, which is more Arabic-Persian. It 
maybe gathered from the observations of these three botanists that 
the vegetation ia, though poor, very varied and presents many local 
assemblages of species, dependent upon climate, soil (including 
saline), humidity and elevation within a very limited area. 
The 10 dominant Orders of the 82 in Mr. Lace’s collections are 


♦ “ Posthumous Papers,” vol. i,, p, 33C. 

t Hooker’s Journal of Botany, Toh ii. (1850), p. 803, vol. iv. (1853) 
pp. 143, 172. 

J f* Sketch of the Vegetation of British Balachistau, with Descriptions of 
l?ew Species,” Journal, Linnean Society, Eot. vol. xxviii. (1891) p. 288. 
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lowing, >vitb, in brackets, their relative positions in 
ram Valley Flora 

1. CompositcB (1)* 6. ChenopodiacecB, 

2. Graminece (2). 7. Boragimae (9). 

3. Leguminosce (3). 8, Liliacem, 

4. Cnmfvrai (6). 9. CaryophylUm. 

5. Lah\ai(B (4). 10. Eosacecs (6). 

Of the 82 Orders, no fewer than 20 are monotypic, including 
Acanthacem which is well represented in every other botanical 
Province of India. 'J'he forest trees are Juniperus macropoda (the 
only Conifer), which is found at 7,000 to 10,000 feet elevation ; 
Populus euphratica and species of Pistacia, Dalbergia, Celtis^ 
Acacia, Prosopis, Salix, Fraxinus, Ulmus, Cratcegus, and 
Tamarix, The Pomcgninate and Fig are indigenous. Nanno* 
rhops is the only Palm; There are no Bambuiece in tlie 
collections, and only six Ferns. 

Before concluding, it must be recorded that the very considerable 
European and Oriental Order of Cistinece has its extreme eastern 
limit in Independent Baluchistan. Stocks collected Helianthtmurn 
Lippiiy a widely distributed epecies extending from the Levant 
to Persia, near Gnndava, 60 miles south of the British frontier. 
Should it be found within the latter it would add a ISTatural Order 
of plants to British India. 


^ Tbo Oriental Plane (Platanacete) included in Mr. Lace’a list I assume to 
have been introduced. 
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